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The ſurviving Truſtee; oh hte Honourable 
Mf. B, G LL E LECTURES. . 


My at Ho e Hu. Grace” 
SIGs. MN May jultly p put hats 24 
. a 


. & ures under your Graces 
> Pa tronage,theirPublica- 
22 0 tion being wholly owing 
do You. Por having the 

5 Honour to be a Member 
of the Rin Scciety, as well asa Vivine, I 
was minded to try what I could do to- 
wards the Im Le ement of Philoſophica 
Matters t ological. Uſes; ; and.; ac 40. 
in gly 10 a Scheme of what 3 have 
here publiſhed a Part of, and when I 
had little elſe to do, I drew up what I 
hadto fay, making i it rather the divert- 
A 2 ing 
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The DEDICATION. 


ing Exerciſes of my Leiſure Hours, than 
more ſerious Theological Studies. This 
Work, (although I made a conſiderable 
Progreſs in it at firſt, whilſt a Novelty, 
yet) having no Thoughts of Publiſhing, 
laid afide, until your Grace, being in- 
formed of my Deſign by ſome of my 
Learned Friends both of the Clergy 
and Laity, was pleaſed to call me to the 
unexpected Honour of Preaching Mr. 
Boyles Lectures: an Honour I was little 
aware of in my Country-Privacy, and 
not much acquainted with Perſons in 
high Stations, 'and not at all, particu- 
larly, with your Grace. So that there- 
fore as it pleaſed your Grace, not only 
to confer an unſought profitable Ho- 
nour upon me (a Stranger) but alſo to 
continue it for Two Years, out of Your 
good Opinion of my Performance, in 
ome meaſure, anſwering Mr. Boyle y 


F 
. 
# 
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* 
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End ; fo I can do no leſs than make 
this publick, grateful Acknowledgment 
of your Grace's great, and unexpected 
Favour. ee 
© Ce 


The DEDICATION. 
Hut it is not my ſelf alone, but the 
whole Lecture alſo is beholden to your 
Graces kind and pious Endea vours. It 
was You that encouraged this noble 
Charity, and aſſiſted in the Settlement 
of it, in the Honourable Founders Life- 
time; and ſince his Death, it was You 
that procured a more certain Salary 
for the Ledurers, paid more conſtantly, 


and duly than it was before f. 
Theſe 


(d It may not only gratify the Reader's Curioſity, 
but alſo be of Uſe for preventing Encroachments in 
time to come, to give the following Account of 
Mr. Boyle's Lectures. 

Mr. Boyle, by a Codicil dated Fuly 28. 1691. 
and annexed to his Will, charged his Meſſuage or 
Dwelling-Houſe in St. Michaels Crooked-Lane, Lon- 
don, with the Payment of the clear Yearly Rents 
and Profits thereof to ſome Learned Divine in 
London, or within the Bills of Mortality, to be 
Elected for a Term not exceeding Three Years, 
by his Grace the preſent Lord Arch-Biſhop of Can- 
terlury (then Dr. Teniſon ) Sir Henry Aſhurſt, Sir Fobp 
Rotheram, and Fobn Evelyn, Eſq; The Buſineſs 
he appointed thoſe Le&nres was, among others, 
to be ready to ſatisfie real Scruples, and to anſwer ſuch 
new Objections and Difficulties at might be ſtarted, 
to which good 2 had not been made. And alto, 
to Preach Eight S2rmons in the Tear, the firſt Monday 
of January, February, March, April, and May, 
and of September, October and November. The 
Subject of theſe Sermons was to be, be Proof of = 
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The DEDICATION: 
Fheſe Benefits as my ſelf ha ve been 


2. Sharer of, Jo loud be very un- 


grateful ſhould Inot: duly acknowledge, 
and repay with my Dad Thanks 
and good Wiſhes. And that the infinite 
Rewarder of well doing may giye Your 
Grace a plentiful Reward of theſe, and 
Your many other, both Publick . Pri- 
vate Ben elan, isthe hearty Wü 50 


Dur GRACE SVH 


7 Humble and Thankful 
Son and Servant, 


W. DPA R H A v. 


. 
n 


——_ 


Chriſtian Religion Ak notorious Iifilel, viz. Ahe- 
iſts,' Theiſts, Pagans, Fews, and Mabometans, not 
deſcending lower to any Controverſies thit are among 
Chriſtians themſelves. But by reaſon the Lecturers 
were ſeldom continued above a Year, and that 
the Houſe ſometimes ſtood empty, and Tenants 


brake; or failed in due Payment of their Rent, 


therefore. the Salary , ſometimes remained long 


unpaid, or could. not , be gotten, without ſome 


Difficulty. Jo remedy which  Inconvenience, 
bis — f Grace of Canterbury procured a Yearly 


Stipend of 50 J. to be Pat of , tor ever, 


charged upon a Farm in the ill, in the 


County of Buche which Stipend is — 


very duly paul when ho matey without Fee or 
Reward. % 5.1 bet 
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S the noble Founder of the 
| Lectures I have bad the 
Honqur of Preaching, was a 


great Improver of Natural 
Knowledge, ſo, in all probability, he did 
it out f a 2 End, as well as in Pur- 
65 of his Genius. For it was his ſettled 


Opinion, that not hing tended more to culti- 


date true Religion and Picty in a Man's 
Mind, than a thorough Skill in rs 1a 
And. ſuch Effect it manifeſtly bad in him, 
as 2s evident from divers of his publiſhed 
Pieces; from his conſtant Deportment in 
never mentioning the Name „ „, «...., 
of Gop without a Pauſe, and n. bs. 
viſible Stop in his Diſcourſe ; and from 
the noble — eu. of his Ledlures for 
the Honour of Go D, and the generous 
Stipend be allowed for the ſame. 

And foraſmuch as his Lectures were ap- 


pointed by him for the Proof of the Chriſti- 


an Religion again{t Atheiſts and other 
notorious Infidels, I thonght, m ben had the 
Honour to be made his Lec urer,that T could 

A 4 ot 


To the REA DER. 
not better come up to his Intent, than to at- 
tempt a Demonſtration of the Being and Attri. 
butes of God yn what l may call MF Boy le's 
omn, that is a Phyſico- Theological, Way. 
And beſides that it was for this den Service 
that I was called to this Honour, I was 
the more induced to follow this Method, by 
reaſon none of "my learned and ingenious 
Predeceſſors in theſe Lectures, have done it 
on purpoſe, but only caſually, in a tranſient, 
prece-meal mamer; the) having made it 
their Buſmeſs to prove the great points of 
Chriſtianzty in another Way, which they 
have accordingly admirably done. But con- 
ſalering what ow Honourable Founder's 
Obimon was of Natural Knowledge, and 
that bis Intent was, that thoſe Matters by 
paſſmg through divers Hande, and by being 
treated of in different Methods, ſhould take 
in moſt of what could be ſaid upon ths Sub- 
ject, I hope my Performance may be accept- 
able although one of the meaneſt. © 
As for others who have before. me done 
ſomething of this kind, as Merſenne on Ge- 
neſis; Dr. Cockburne in bis Eſſays; 
Mr. Ray in his Wiſdom of God, Nc. and 1 


may 
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To the RE ADE R. 
may add the firſtof Mr. Boyle Lectu 
the moſt — 5 Bently in his Boyle? 
Lectures,the eloquent Arch- Biſbopof Cam- 
bray (and ] hear the ingenious Monſ. Per- 
rault hath ſomething of this kind, but never 
ſawit:) ¶ ſay, as to theſe learned and ingeni- 
ous Authors, as the Creation is an ample Sub- 
jed, ſo I induſtriouſiy endeavoured to avoid 
doing over what they before had done; and 
for that Reaſon did not, for many Tears, 
read their Books until I had finiſhed my own. 
But when ¶ came to compare what each of 
us had done, 1 found my ſelf in many things 
to have been anticipated by ſome or other of 
them, eſpecially by my Friend, the late great 
Mr. Ray. And therefore in ſome Places I 
ſhortened my Diſcourſe, and referredtothem ; 
and in a few others, where the T bread of my 
Diſcourſe would have been interrupted, I 
bave made uſe of ther Authority, as the 
beſt Judges; as of Mr. Ray's, for inſtance, 
with relation to the Mountains and their 
Plants, and other Products. If then the 
Reager ſhould meet with any thing mentioned 
before by others, and not accordingly acknow- 
ledged byme, I bope he will candidly think 


me 
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ne 0 Plagiary, becare I can aſſure him 
1 buwe all along (where { was aware of it) 
cizedmy. Authors withiherr duc Praiſe. Auil 
4.4 ſcarce poſſible, when Men write on the 
fare, or a Subject near a-kin, and the Ob- 
ſervations are obvious, but that they muſt of- 
ten hit upon the ſame thing: aud frequently 
it happens from Perſons making obſervations 
ahgut-oue and the ſame thing, without know- 
ing what each other have done; which in- 


. 


dead, ſiuce my Book hath been nearly printed 


« 


I Aud to be my own Caſe, having (for 
4 of Dr. Hook's years, ol 
at band, it uy a very ſcarce Book, and ma- 
1 Tears ſince I read it) given Deſcriptions 
of two'or three things, which 4 thought had 
not been tolerably * obſerved before, but 
are deſcribed well by that curious Gentleman. 
Que is a Feather, the Mechaniſm of which 
we in the main agree in, except in bis Re- 
preſeutation in Fig. 1. Scheme 22. which is 
ſemewhat different from what I have repre- 
ſented in my Fig. 18, &c. But I can ſtand 
by the Truth, tho not the Elegance of. my 
Fegures. But as tothe other Differences, they 
are accidental, occaſioned by aur taking the 
W Par Ty 
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Parts in a different View, or in a different 
part, of the Vane ; and to ſay the Truth(not 
flattering ny ſelf ar detraGug from the admi- 
rale Obſervations of that great Man) Thave 
hit upon a few things that eſcaped him, being 
enabled to dojo, not only by the Help of fuch 
Macroſcopes as he made uſe of, but alſo by 
thoſe made by Mr. Wilſon, which exceed 
all I ever ſaw, whether of Engliſh, Dutch, 
or Italian mate; ſeveral of which Sorts I 
have ſeen and exammed. _ 7 
I The other thing we have both of us figu- 
red and deſcribed, is, The Sting of a Bee 
or Waſp; in which we differ more than in 
the laſt. But by 4 careful Re-exammation, 
T find, that although Dr. Hook's Obſervati- 
ans are more critical than any were before, 
yet they are not ſo truc as mine. For as to 
the Scabbard (us he calls it) I could never 
diſcover any Beards thereon, and I dare be 
confident there are none, but what are on the 
two Spears. Aud as to the Point of the 
Scabbard, he baih repreſented it as tubular, 
ar bluntiſh at the Loh: but it really termi- 
nates in a ſbarp Point, and the two Spears and 
the Poyſon come out at aSlit, or longiſh Hole 
@ little below the Top or Point. And as to 
the 


the Spears, he makes them tabe but one, and 
that the Point thereof lies almays out of the 


' © Scabbard. But by a ſiridl Examination, 


they will be found to be two, as have ſaid, 
aud that they always lie within the Scabbard, 
_ in ſtinging;as I bavereprefentedthem, 
in Fig. 21. from the tranſparent Sting of a 
Waſp. And as to the Spear being made of 
Joynts, and parted into two,as bis Fig. 2. 
Scheme 16. repreſents, Icould never upon 
a Review, diſcover it to be ſo, but imagine, 
that by ſeeing the Beards lying upon, or behind 
the Spears,hemght take them 72 Joynts, and 
by ſeeing the Point of one Spear lie befor! the 
other, he mig bt think the Spear was partedl in 
two. But leſt the Reader ſhould think himſelf 
empoſed upon both by Dr. Hook and my Self, 
it is neceſſary to be obſerved that the Beards 
(or Tenterhooks as Dr. Hook calls them) 
lie only on one ſide of each Spear not all round 
them ; and are therefore not to be ſeen,unleſs 
they are laid in a duePoſturemthe Microſcope, 
viz. ſideways, not under, or a- ton the Spear. 

Ihe laſt thing (which ſcarce deſerves men- 
tion) is the Mechaniſm of the Hair, which 
Dr. Hook found to be ſolid, like along piece of 


Ta the READ E R. 
Horn, not hollow, as Malpighi found it in ſome 
Animals. Aud have found both thoſe great 
Alen to be in ſome meaſure in the right, the 


Hair of ſome Animals, or in ſome = of the 


Bady being very little, if at all tubular; and 
in others, particularly Mice, Rats, and Cats, 


to be as T have 2e lee in ny Fig. 14, Oc. 


And nom if my Inadvertency in otber 
things hath no worſe Effet than it hath had 
n.theſe, namely, to confirm, correct, or clear 
others Obſervations, I hope the Reader will 
excuſe it, if he mects with | any More of the 
like find. But not being conſcibus of any 
ſuch thing (although probably there may be 


many. ſuch) I am-more ſollicitous to beg the 
Reader's Candour and Favour,with Relation 
both to the Text and Notes: in the former 
of which, I fear he will think Ibave asmuch- 


under-done, as in the latter. over-Jone the 


matter: But for my Excuſe, I deſire it 


may be conſidered that the 1 extual Part being 
Sermons, to be delivered in the Pulpit, it 


was neceſſary to inſiſt but briefly upon many 


of the Works of Go D, and to leave ou 
many things that might have been admitted 


in a more free Diſcourſe. Sy that 1 wiſh it 


A 


/ 


| 'hale.a different Dreſs 
than what I had at faſt drawn i up in, andi what it 
"appears in. Wy BLISS 099% NR 


Aud as for the Notes, which may be thought too. 
! large, I confeſs I might have ſhortened them, and 
; had. Thong hits off doing it, by caftina-ſome of rbem into 
ö the Text, aan ingenibus, learned Preend\adviſet> But 
[] when I began to do this, Tfound it was in a manner to 
1 new-make all, aud that F ſBouBl* IT INES "to 
nam ſcribe the-greateſt\part if \rbe Buuk, wbirh (Har. 
vingeno Aſſiſtant). would have been t0a, #045" ſor Ne, 
being prerty well fatigued with it before. I then 
thought it beſſ'to part off from ſome, und 10 leave out 
others, andi accordingly did ſo in mauy Places, and, 
would have done it in more, particalarly, in many 
the Citations out of the Ancients;; huth Poets and 
I others, as alſo in many of the Anatomical Obſerva - 
| tions, ani many of niy own and others Obſervations. 
; But then I conſidered as to the Fiſt, that thoſe Cita. 
tions do (many of tlem at leaft)- ſhew the Senſe of 
Mankind about God's Works, aud that the moſt of- 
them may be accettable to Joung Gentlemen at the 
Univerſities, for whoſe Service theſe Lectures are great 
ly intended. And as to the Anatomical Notes, and 
ſome others of, the like Nature, moſt of them ſerue | 
either to the Confirmation, or the Illuſtration, or Ex- | 
plication of the Text, if not to the; Learned, yet to | 
the unskilful,. leſs learned Realer; for whoſe ſabe, | 
' if Thad added more, I believe he would forgive me. 
And laftly, as to the Obſervations of my ſelf and 
ſome otbers, where 1t:hagpens that they are long, it is 
commonly where a Neceſity lay upon me of ſully ex- 
preſſing the Author's Senſc, or my own, or where the 
mp was new, and never before Publiſved ; in th 
ale, 
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Caſe, it was neceſſary to be more Expreſs. and\Partion- 
lar, that in Matters better known, or where the A. 


thors may be referred unto. 

In the former Editions I promiſed another Part T 
had relating to the Heavens, i was tbereunto eu- 
couraged. And two large Impreſſio ns of this, Baoks: 
having been ſold off, ſo. as to admit of a Third before 

the Tear was gone abuut; aud hearing, thut it is tranfs 
lated into two, if not three Languages; but e peciai- 
ly. being importuned by divers learned; — loch. 
fav aud untnamn, I baue thought: my ſelf ſuffrots 
ently engaged to perform that Promi ſe; and have a 
cordingly puh liſbea that Fart. \ 

= that I hade nom carried ni Garvey bnd 

3 of the rfible-Greation,.except abe Watarag 
which are jor thewoſt« part omittedry wany the' M egew 
tables, which, for want of time, I was forced to treat 
of in a perfun@ory manner. And to the under taking 
of the former of theſe, having recerved divers Hollici- 
tations from Perſons unknown as well as known, I 
think my ſelf bound in Civility to own their favour, 
and to return them my hearty Thanks for the kind 
Opinion they have ſhewn 7 my other Performances, 
that they have enchurageil me to undertake this other 
Task. And accordingly 1 have begun it; and (as far 
as my conſtant attendance on my Cure, and my other 
Affairs will admit of ) I have made ſome Progreſs in 
it, But I fear I ſhall ſcarce be abl ie finip it as [ 
would, unleſs I had more leiſure tba my preſent Cir- 
cumftances will admit af v. and therefeye. ye 
that ample and noble; Subje# to ot re, bo HU nur 
lei ſur, and would uo it better than lj) 

As to Additions, I have been intl ib keiten thetps\ 
10 by divers curious and learned Perſons, who. wort? 
have had me to inſert ſome of their Ob ſervations, aud 
many more of my own : but in a Work of this nature, 
this would have been endleſs; an although the Book 
would thereby be rendered much better, and more cum 


pieat, 


To the RE A DER. 
pleat, yet Tcould by no means excuſe ſo great an In juſtice 
to tbe — of the former 2 And + od 
fore (except in the 2d Edit. where it was not eaſy ro 
be avoided) few Additions or Alterations have been 
made, beſides what were Typographical, or of ſmall" 
confideration. Only in the I bird Edition I amended 
the firſt Paragraph of Note 1. Chap 5. B. 1. con- 
cerning Gravity; and in this Fourth, Page 16, and 
18. I haus in ſerted two Paſſages out of Seneca, thats 
were inadvertently left out, and correfed many things, 
that upon a careful Review, ſeemed to want ameud- 
And laſtly, as to the following Analyſis, it was 
added at the requeſt of ſome of my learned and in- 
_genious Friends; and although it might have been 
contracted, they would not ſuffer it to be ſo. 
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CORRIGENDA. © © 

Ape 34. Note 3. Li read 2252826 J ade | 5. dele 
P A = Notes 1. * for IV. r. IX * * 1. ult. r bd. 
p. 360. Notes I. 6. r. & potiſſimum bumani ſiti m. I. 7. dele mani, 


fim. p. 401. I. 12. dele at preſent. p. 414. J. 25. r. deterg atur ve. 
p. 435, I. ult. r. 1336. p. 437. I. 22, f. was. p. 439. J. 7. 
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wn E Works of the creation plating; to our ber. 


Globe, are ſuch as are Ul r 


Uſeful to 
Reſpiration and Animal Life 3. 
Vegetation of Plants 9. 
Conveyance f 
The winged Tribes. 
LSound 11. I 
The Functions of Nature. ' 
Reflecting and Refracting Light 12. 
| Containing. the 
Winds, which are of great Uſe and Neceflity 


2 che Salubrity and Pleaſure of . 15. 


In. various Engines on 
In Navigation. 
Clouds and Rain: Of great Uſe to the 


2 1 


ee 


Outworks or Appendages of the Obbe, 8. rſs cures. 
1. The Atmoſphere N 
oe Compoſed of Air and Vapours Reg . 1 2 
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R of the Earth and the things therein 20. 


Origine of Fountains, according to ſome 23. 


2. Light. Its 


Fountain 26. 
Wonderful Neceſſity and Uſe. 
Improvement by Glaſſes 28. 
— ocity. 
xpanſjon 30. 
Gravity. 


Its 
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099 
ft Its great Benefit 33. 

Cauſe of Levity, Which is of great Uſe in. the World 3s. 
CTerraqueous Globe it ſelf, Of which I take a View in 
"General of, 
us Spherical Figure, which is the moſt commodious in re- 
| | gard of 4 N 
I | (Light 40. * 

Heat. 

1 )Lodgment of the Waters. | EM 

I The Winds 4. F \ 88 

Ars Bulk 43. 

5 Its Motion 44 

| Annual. „r 


1 Diurnal. 1 240 


Its Place and Diſtance from the Sun, and other 3 
Bodies 45. 
| | tes Didribution, (o as to cauiſs all the Parts of 'the Globe to 
| 1 each other 48. 
Be helpful to one another. 
[Lin great Variety and Qurantity of all thin i ſerving for 
Food, Phyſick, Building, and every Uſe and Occaſion of 
all Ages, Places, and Creatures $3. 
An Objeftion anfwered 33 
particular, of the Earth: of its 
Conſtituent Parts, vis. Its 
Soils and Moulds, neceſſary to the 
| Growth of various Vegetables 6 1. 
Various Occaſions of Man, and other Animals 62 
Various Strata or Beds, affording Materials for 


8 | Tools. 
| 2 Firing, 
| Building. 


Dying, and thobfands: pf other things 65, 
Conveyance of the ſweet Fountain-Waters 66. 
| Subterratieous Caverns and Vulcano's ; of great Uſe to 1 
Countries where they are 68. 
Y (Mountains and Valleys, which are not rude Ruins, but Works 
of Deſign, inaſmuch as this Structure of the Earth i 1 
The moſt beautiful and pleaſant. 
The moſt Salubrious: to ſome Conſtitutions, the Hills 3 to 
ſome, the Valleys 92. 
| Beſt to skreen us, and other things 73. 
I Beneficial to the 
Production of various Vegenables, 
| 4 Harbour and Maintenance of various Animals 74. 
Generation of Minerals and Metals 75 
C Abſolutely neerſſary to the Conveyance of the Rivers; z and 
in all probability to the Origine of Fountains 76. e ' 
on- 


Sead ha me this S ate — | 
| | Common, bo, all the CEE eile theſe Ten: 


| 


| 
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Concluſion againſt blaming 00 D 8t., 
[ts 2 gy Which are eicher Senſutive | or Deaf free Con- 


of in Hl 


Cl. The. five nſes and hr Organs ; the 86. 


| 


Eye, an admirable Piece of Mechaniſm in regard of its 


"Form, for the moſt part Spherical, which max for 
Ihe Rece prion of Objects. | 
Zenn of the Eye 90. | ; 


4 
l Situatl lon in the moſt. enjmodious pt of the Body 


f very Creatufe. | - | 
Motion, in ſome Animals, 11 * 


* 


very way: 8 | ; 
$ ixed ; and the excellent | | LS x 


Probi on in the caſe 92. 

„ Ses which is in 3 | 

s Alt Creatures; according 0 ze Occaſi as, 

15 dude as live abroad in "the. Light, largen, , 
uch as tive under ground, Kr 

sz in ſome Animals: 1. 


4 5 More:; er with the wiſe Provider to 
. a vent Arche Viſion. ow 


4 * ſome of which. are Fel 


Tranſicntiy, the Arteries, Veins, and fame of the 

Myſcles and Tunicks. 1 
| © More ſtrictly ſome of the 
. © Muſcles, and the excellent Proviſion ey for 
their peculiar Uſes, Equilibration, & c. 98. 
Tunicks: Among which the various A; ertu 
I Forms, and Poſitions of the Pupil aJe pak 
Lt. cularly noted 100. 
4 Humours, eſpecially the prodigious Flnery and 
1 - Compoſicion of the Cryſtalline, according! to 
| Mr. Lewenhoeck, 

, . Nerves 106. 

11 
Motory 
Guard and 3 provided for by 
The Reparation of the Aqueous Humour. 
Covering of the Eye Lids, 
trung and curious Bones. 

Hard and firm Tunicks. 

Withdrawiug them into their Heads 111. 
Of erect Viſion 112. 


b 2 | Hearing, 


8 COU 


1 6 121. 


U ? * 
Vit, a Eat, 11 | — 
Double, enabling us to hear = 2 450 A | good 
Proviſion, for the, Apr the of one. | 
Si fed in the, very . "belt place inflrition, ge- 
curij Fs 20d "Va 1 
e Fick 0 : 


155 e ith gu 3 3 


0 2 
| — — 
* i# 


"Al Creatures form/d, g e placed, and eve- 
way accourered Xcording on various 
Places and Occafions 116. 
555 ſuitable to his erect Poſture z and all its 
% Parts, the Helix, Tragus, Concha, Ve. admi- 
rably ſuited to the Receptiop and Melioratibn 
| of Sounds, and the Security of the Part. 
CInward Ear: In which I take a View' of the gab. 


Auditory Paſſage, curioufly tunnelled, tortuous, 
hs and"ſmoorh ; and being always open, is lined 
With the nauſeous Ear-wax fot 2 Guard. 

Tuba Euſtachiana 123. 
Bone, particufarly hard and context for Guaid, 
and to aſſiſt ip Sound. : 
ympanum, . and its 'Membrane, Muſcles, ab 
four u Boges to correſpond to all kinds 
. of 
| tatyrinch, Slmicjreular Cinals, Cochlea; al 
made with che utmoſt Art 128. 
a CAuditory Nerves, Ne of which is ramified to 
the Eye, Tongu Muſcles of the Ear, andto 
oe, „ ein; el great Sympathy between 
1 | thoſe Parts 129 
1 (Object, Sound. Under Ebich I conſider, - 
The improvements thereof by the Wit of Man 130. 
18 great Necetlity, and excellent Uſes I 34+ | 
Its Pleafure, and the Power of Muſick 145. 
Smelling. In which ſcnſe theſe rhings are remarkable; the 
Noſtrils, always open, cartilaginous, and * with 
Muſcles 138, 
Laminæ, ſerving for 
11 Guard againſt noxious Things 139. 
The fprexdivs of the Olfactory Nerves. 


Prodigious Uſe of it in all, eſpecially 22 of the Irra- 


tionals 140. 
[ Taſte. The Thiogs moſt remarkable in which Senſe ate, 


Guard, 


The Papillz, neatly made 141. 


| 
» the 
] CNerves ſpread about the Tongue and Mouth, with their 
9 Situ⸗ 


(. 5 ) 
* e thereof to be a ne to the Smd pad; 
| Conſent thereof with the ouher Senſe by ſome bro. 
of the fifth Pair 142. | 
| I Feeling. Page 143. #111 er nf conn E 
| LWhole Organ is the Nerves 14ge + . DS 
| Which is diſperſed through every: Part of deb, aha 
the admirable Benefit thereof, EI 1 
II. Reſpiration the grand Ac of (Animal Life, 7 72045 44 
Miniſtering to the Circulation lof, __ Good 11 * 
| of the Heart. | 
|. The: Parts concerned therein are 
The Larynx, with its great Vatiety of Mace . | 
| | < Reſpiration and, forming the Voice 149. | 
| Trachea and Epiglottis, exquiſitely contrived — wade. 
| Bronchi and Lungs, with ieee Arteries, Ven 
| and Nerves 151. 


Ribs, Diaphragm, and the feral Maſe docs 
uy Defects in the - + 


1 Fetus in the Womb Po | {tr gr AY 1 ö | 
| 1 5 Amphibious Creatures 188. it #641 {i i'd 
| Some Animals in Winter. 
III. The Motion of Auiaale: Conamhiag hich 8 
Tranſiently the 


j |-(- Muſcles, and their Scructure, del; Size, Fat 5 
\ the Joynts, Motions, &c. 169. Nun | 
| 1 Bones, and their curious Make! "ny 8 
Joynts with their Form, Bindage and Lubriciry 16a 
| Nerves, and their a Ramifications and e 
tions. N 
More particularly the Loco Motive At it ſelf, which is 
Swift or ſlow, with Wings, Legs many or few, or none zt 
| all according to the various Occaſions and Ways of 
| | 14 Animals Lives. As particularly in | 
Reptiles, whoſe Food and Habitation is near at hand. 
| Man and Quadrupeds, whoſe Occaſions require a larger 
4 Range, and therefvre a ſwifter Motion 165. 
| Birds, and Inſects, whoſe Food, Habitation and Safety 
| require yet a larger Range, and have accordingly 2 
' yet ſwifter Motion and direct Conveyance. 
Geomerrically and neaciy performed _ the N Rules, 
Len provided for by the 
* bas * Equipoiſe of the Budy 166. 


ae Parts being aceurately placed. with — to the 


Center of the Body's Gravity, and to 8 their 


due Proportion o Weight and Exerciſe. 
b 3 IV. 


— — r 


— 


1 


1 


4. 


| IV. The Place allotted to the! ſeveral Tribes of ay to 


N 


(6) 


[1 , 


live and act in. Concerning which I obſerve tha 


ö 


| Their Organs are adapted to their NN 9 

7 All Places habitable are duely ſtoeked — g 

Various Animals have their various Plates ; ; Ade Wiſ- 

dom thereof 469} | © -/ 1310 g 

v. The Balance of Animals Nambers, vu woc Men 

is not 194 Lnths 5 EI 
Overſtocked by wer lee. 1g 3:45. 043634! 12250 11 ; 
Depopalared by their Death. 07 anten“, 


Which is effected in é yy = 133 
The ſeveral Tribes of Animals by a aue \Propotrion in che 
Muss of their Life 170. 1 e 
Number of their Young, in , | 
Uſeful Creatures K bar 82070 46 
Pernicious few, beg ae 
Man very remarkably by he A+ corn A bas ( 
Different Length of his Life. ' Oo 
N 7 after the Creation 172. 17 £14 BY & 8 


To” - wa - 


When the World was'more, but not x fully peopled 172 
When it was nn Yar to the Pein 
time 
Due Proportions of Martlapes, Births: nod Burials 175. 
Balance of Males and Females 176. 
VI. The Food of Animals. In which che Divine Manage- 
ment and Providence appears in the 180 | 1 / 
Maintaining ſuch large Numbers of all kinds of alas 


| | on the Land, in the Seas, and divers Places! tdo _—_ 


ly to afford ſufficient Food.. 
Adjuſtment of che Quantity of Food to we Nuraber a 
| Devourers, ſo that | 
There is not too much, ſo as to hs 204 annoy the 
World 181. „ | 
The moſt uſetul is moſt plentiful, und cated props | 
| gared 182. 
eigne which che various Tribes of Apiipals. have to the 
Varieties of Food, ſo that what is grateful to one, is 
1 . nauſeous to another + Which is 2 wite-means to cauſe; 
| All Creatures to be ſufficiently ſupplied. 
1 


—_— 


All ſorts of Food to be conſumed. | 
The World to be kept ſweet aud clean by thoſe 
means 184. 
Peculiar Food, that particular Places afford to che Crea- 
cares reſiding therein 185, | 
Curious Apparatus in all Animals for cube and 
i Digeſtion of their Food, viz. the 0 6 


Mouth 


ö 


| 
| 


+. 
Mouth, nicely ſhaped for Food, &c. 
| Some, little and narrow 190. 1 
Some, with a large deep Inciſure. E 
Jinſects very notable to catch, hold and devour Priyh 


to carry Burdens, to bore and build their Hablta- 
tions 191. | 
[4 > 


Birds as notable, Hormed in all. In ſome 3 
the. —— for Ravine, climbing, Sc. 192 


Inv 1197 


harp and ſtrong to pierce deen Sc. 
oY and ſlender to grope. 
me Long and broad to quaffer-. | 


—_— —  — 


Thick and ſharp edged to husk Grain. 
Compreſſed to raiſe Limpets, &c. 
Teeth, which are peculiarly hard, firmly inſerted i in the 
Jaws, variouſly ſhaped in che lame, and different A- 
nimals, deficient in young Creatures, c. 194. 


Salival Glands, commodiouſly placed for Maſtication and 
Deglutition 196. 


Muſcles and Tendons ſerving to K —_ and 
well lodged. 


Gullec, ſized _— to the Food; 


| 
| 
is 


with curious Fi- 


Stomach 198. | 
Which hath a curious Mechaniſm of Fibres, Tpaicks, 
Glands, Nerves, Arterics and Veins. 
Whoſe Faculty 'of Digeſtion by ſuch iceming weak 
| Menſtruums is admirable. 
| ) Whoſe Size and Strength is conformable to the Na- 
| { ture of the Food, or Occaſions of Animals, 
Which is in 
Tame Animals bur One. 
| Ruminants, Birds, &c. More. 
Guts, whoſe Tunicks, Glands, Fibres, Valves, and Peri- 
ſtaltick Motion deſerve Admiration 201. 
f Lacteals, together with the Ilmpregnations from the Pan- 
C Creas, Gall, Glands, and Lymphædults. 
cSagacity of all Animals in finding out, and providing 
Food. In 
Man leſs remarkable for the ſake of his Underſtanding 203. 
Tnferiour Creatures. In ſuch as are 
1 — to mature Age, and axe * to help themſelves, by 
their F 
Accurate Smell 204. 
Natural Craft. 
Hunting and groping out of Sight. 
Sceing and Smelling at great Diſtances 206. 


Climbing ; the ſtrong Tendons and Muſcles acting therein. 
Seeing in the dark. 


Helpleſs. As 208. b 4 


— 


Young 


(88) 
Womens, Creature. 
| (Man, born che moſt O of wy, tha Feth Reafon, 
Hands and Aſſect ion fufficibg. | 
1 Irrationals : For whoſe Young the Creator bat * 2 


ſufficient Proviſion: partly by ce (119 001 
Parent-Animal's own 
. Srogyn, and „ Nurſig: 0 Defending 
7 them 208. oF TRA Ts 
Sagacity and Care in repaſiting. their Eggs an an 
oung, where Food and: all: . are 
| be found 209. 9 
Ability of the Voung Amelusa to ſhift fo and 
8 74 n. 


help themſelves, with the lirtle Rapp 
Dams eon r neu. 
1 Creatures deftirurd of Food at fome Scatons, or nach o 
want it, who in 
Are able to live ong without: Food: TY vi, 4 
Lay up Food betore-hand. . \ | 
VII. The — of Animals, which is 845. 
Suited to the Place and Occaſions ofiall — 
IK it is. left to his On Reaſon arid Art;joyhed with 
ſufficient Materials: Which is beſt for. him, 
Becauſe he may ſute his ene to nn and 
Buſineſs a 9. V 
For Perſpiration and Health ſakes. * 
lil To exerciſe: lus Art and Induſtry. 


h To excite his Diligence in keeping nine beet and 


elean. 
In being che Parent of divers Calings 200 
rrationals: Who are either | 
Ready furniſhed with proper Cloathing; 4 

| | On the dry Land with Hair, Fleeces, Furrs, Shells, 
| hard Skins, rc. 221. 

< In the Air with Feathers, light, ſtrong ory warn, 
| [ In the Waters with Scales, hard for Guard; ſm90 
2 


for Paſſage; or with ſtrong Shells e fuch 4 
move mare lowly 224. 
Provide for themſelves by their Textrine, or Architet. 
tonick Art. Of which under the next Branch. 
Wen garniſhed, being all Workman like, complezt, and 
in its kind beautiful, being 225. 
Adorned with gay, various and elegant Colours. 
Ju ſordid, yet with exact * and Gull of curious 


| 


1 


Mechaniſm. 


VIII. The Houſes and Habitations of 


3 Mas 


lan 


2 — — ä —— ——— 


909 
Man, who is abundantly mel with = 
Contrivanes and Art to build and garni his Habirg- 
} tions 226. 1 
Materials of all ſorts to eſſect his Works þ j 
Irrationhla, whoſe marvellous Inſtinct is thanifefted by the 
Convenience of their Neſts and Habtta tions for che f 
Hatching and Education of thefr Youny 229. 
Guard and Defence of themſelves: and their Voung. 


Fubrick of their Neſts, ſcare imitable by Man, and thtwn 
2 their Contrivance and Make, being Exattly ſultable 
to their Occaſions, and made by | 
putting only a few-ugly * Moſs, Dirt, e. 8 

ther 232. 
| Building Combs according to the vel. Rules of Mithe 

ticks. 

> Webs 2 making Cifes. For which Service the 
Parts of their Bodies, and Matefials afforded” by them 
are very conſiderable. © 
Ix. Amimal's Self-Preſervation.  For' whit there is always 
a Guard in proportion' tb the Dangers and Occaſions of 
. their Sub, hich is obſervable in 
Lu whoſe Reaſon and Arc © ſuppiſes the Defect of Na- 
tural Arthature. 4 „ 
hit 1 ene | 
As they are on one Hand ſuffciently guarded by their 
{en Horns, Claws, Stiugs, Gt. 2414. 
| Changing x cher Colours. 

Wings, Feet, and Swiftneſs, ' 
is Diving in, and ringing the Waters. 
1: 

j | 
328 


( Ejecting Juyces out of their Body. 
1 Accurate Smell, Sighr and Hearing. 
[> Natural Craft 243. | 
Uneouth Noiſe, ugly Geſticulztions, and Iran 4 
1 (MI Stink and Excretnents. ' | 
So on the other Hand ean dy their Strength, W 
or nat ural Artiſices entrap and captivate what ig 
naeeeſſary for their Food mt cher Occaſions. 
R. [Animal's Generation. 
Equivocal, is denied 245. 2 
40 | Wniroaal, Which of. alt ait 
Man, is ivzptreac irengs paſſed wholly by | 
Irrational Creatures, which is remarkable for a 
"Szgacity in chuſing the firreſt Places for ritctr Eggs and 
| Yoing ; Where Iris-obſervable What a 


* 
* 


4 : 4 * 4 
by Om 


(0180 


- Compleat Order they obſerve. . 
ft ; ) Neat Appaxatus their Bodies are = provided with for 


1 this purpoſe 249. 

[ Natural Venome they \injeft with their Egps into 
. 4 Vegetables, to pervert une, 4 s Balls, 
be and Caſes 262. FF, T Tr | 
Making uſe of the fitteſt Seaſons, (either, | 814 | 4 

11 Seaſons 53. 70 | f 


When Proviſions are moſt plentiful and aſc had. 
i Due Number 5 Loung 234. A 
1 — and Concern for their Young, i io bot of 
[ESE 2S$*44 U „% N 
Safety and Defence 2 56. | 
| Faculty of Nurſing their Loung, by, 
Suckling them. In which it is obſervable _ 225 
How iuitable this Food is. | 
How willingly;paxted with hy all, even the moſt ſavage. 
; What acompleat Apparatus in all Creatures of Dugs, &c. 
* Putting Food in their Mouths, with their proper Parts for 
catching and conveying, Food 258. 


Neither Way, bur by laying in Proviſions before-hand 25 7 


Having in the Fourth Book thus diſpatched. the Decad of 
Things in Common to the Sexſitive cnamu. [ ar a view of 
their particular Tribes, viz. of. | 

12 whom I conſider with relation to his. 
Soul. Concerning which having curſorily mentioned di- 
1 vers things, I inſiſt upon two as eas an — di- 
vine Management, che 
| Various Geènii, or Inclinations of Men, which is 2 wiſe 
Proviſion for the Diſpatch for all the World's Affairs, 
| and that they may be performed with Pleaſure 26 5. 
C Inveative Faculty. In which it is remarkable that 
I Its Compaſs is ſo large. extending to all things of Uſe, 
and occaſioning ſo many ſeveral Callings. | 
| Ot of greateſt Neceſſity and Uſe were ſoon and eaſi- 
1 ly found out; but things leſs uſeiul later, and dan- 

1 gerous things not. yer. Here of divers, particular In- 
ventions, with an Exhortation ta exerciſe and | improve 

KS our Gifts. 

Body. In which the things particulaly remarked. upon 
— — tl 
Fre Poſture 284. Lavin on! | 
e The moſt convenient for a Rational Being. 
| :  Manifeſtly intended, as appears from the Structure 
: of ſome particular Parts mentioned 287. 
|| Nice Structure of the Parts miniſtring thereto. 
| Equilibration of all the Parts 288. 


Figure 


(* 


Figure and Shape of Man's Body moſt 3 ;recable to his 
| Place and Buſineſs 289. * 


Stature and Size, which is much the buſt for Man's 
State 290. 

Structure of the Parts, which are 

8 85 Botches and Blunders 


Of due Strength. 
Of the beſt Form. * 
Moſt accurately e ee to their were Obes, 
Lodgment of the Parts, as the 
1 Five Senſes 2 98. 
(Hand. 
Legs and Feet, 
Herr. > 
Wes” e 
Several Bones and Muſcles, &c. 300. 
Covering of all with the Skin. 
Proviſion in Man's Body to 
[ 


Prevent Evils by rhe 


Situation of the Eyes, Ears, Topgue and Hand 301. 
Guard afforded all, eſpecially the principal Parts. 


| Duplication of ſome Parts, 

Cure Evils by means of 
| (Pro per Emunctories 302. 

| Diſtaſes themſelves making Diſcharges of things 
more dangerous 305. 

Pain giving Warning, and exciting our Endeavours, 
| CConſent of the Parts, effected by rhe Nerves, 2 Sample 
; whereof is given in the Fifth Pair, branched ro the 
' Eye, Ear, Ec. | 
Political, ſociable State. For the Preſervation and Seeu- 

rity of which the Creator hath taken * by Va- 
riety of Mens | 
Faces 309. 
; Voices, 
Hand-writing, 
Hr Of which I take no notice, but wherein they dif- 
fer from Man, viz. | 
" Prone Poſture, which is confderable for 
| © The Parts miniſtering to ir, eſpecially the Legs and 
| Feet, ſized and made in ſome for 
4 | Strengch and flow Motion 37. 
| nn and Swiftneſs , 


111 


; | Win and Running. 
I Walking and Swimming. 


Walking and Flying. 
Walking and Digging. 1 
Tas 


0 12) 


' Ten the Plains. Jo ene det | 
4 0 Teavetits 18, hh I 


ts. Ulcfulnels to a 
ft” 3 8 e Nie Di; 
Gather Food e r | 
Catch Prey. . of | * . 


Climb, Leap and Sim 
Guard themſelves. AY 
Gy * Till che . and * ur of 
* rar fröm thoſe'of Plan. | ape 1 
Head — I conſider © | _ + 
| , ItsShape,commonly agreeable to aer, Kong 9. 
The Brain, which is, a EST: 
Leſſer than in Man 321. 
Placed lower than the Cerebellum, _ 
The Nicticating Membrane 322. | | 
Carotid Arteries, and ec Wir f 
8 | 


"+ 16 17 


vb | Anſwering g the. 11 of the g 323; 
Stren hened by. rhe Whitleather. - 
I Stomach, 328. * 
7 52 to the ſeveral Species 
Suited to their proper . whether Fleſh, U. &c, 
| Heart : its : 2 
Ventricles in ſome 
Ore only 326. 
4 hs ; Two. 
Three, as ſome think. 
- i Situation nearer the midſt of the'Boly, Than in Man. 
| 


(Waot of the Faſtening of the Pericardium, to the d- 


riff 328. 
| (Nervous Kind. A Sample of which ky iven in the diffe- 
rent Correſpondence 9 the Head and Heart] of 
Man and Beaſt, by the means of the Nerves 830. | 
_ Concerning which I take a View of their 
Body and Motion; where 1 conſider 
14 The Parts concerned in their Motion 335. 
The Shape of the Body, made exactly for = 
in, and paſſing' through the Air. | 
1 Feathers; which are hs 
Moſt exactly Made'for Lightnets and 80 dd. g 
* well placed in every Part, for the . 


8 8 


re 


and Moon of the Body. 


Pruned and dreſſed 236. e YR 
: Wings, which are gs a 


Made of the very deſt Wien vis. pf Bone: 


light and ſtrong; Jeynts exattly opening, — 
ng, 


tit 


*. 


ſhut- 
ting, 


(1g) 
ting, and moving, as the Oceaſions of Flightfe- 
quire; and the Pe Muſcles, of wee 
0 Strength of any in the whole Bode: 
Placed in the niceſt poiqt of the Bbdy df ty 
| cies, according to — > DlighySwim- 


Tail, which is well made, * placed to keep the 


ming or Diving. 


dy ſteady, and aſſiſt in its Afcenty.ind Deſceats 3 


Legs and Feet, which are made lighti fer Fight, 


— SAY for * 99 
ons ot 7 1 
Swimmin © {3 10 edit / \ 454 
blaming $40 $06 obs 42174 
JCatching Prey. '4 un | 
Rooking. >< iii 1O ant 14 Wh, 
| | Hanging. | WT, 5 1 
4 - ( Wading and Sexrching rhe dee | 
Lifting chem — their Wings. 7 
Motion it feff. t Cort ins rig 29 TSX 
Performed b the niceſt Laws of — 1 


| 
| 
| 
l 
| 
| 
i 
| TAnfwering ey Parpolc and /Decaſitay | | | 
I 
| 
| 
| 
| 
| 
" 


COther — of the Body, ri the) 
(Head remuskable for the ebmmadliouss 

Shape of it ſelf 3. 171 

| Forms of the Bill. . Higgs „ ö 

Site of the Eye and Ear: | pry E3 


- — 


| | Poſition of the Brain. wa * 0 
Structure of the _ Mt 


5 Laryngx. 2:1 br W; 
Tree. 5 (1 5 = 
1 


| 
| 
Inner Ear, It 
Proviſion by Nerves in the Bin 4 rafing ind di- 
ſtinguiſhing Food 545. neee; BE 
IF Stomachs, one to 


— 2 
. * 
„„ „„ 


Macerate and prepare 346. * — 
Grind aud digeſt | 


Lungs incomparably made foe 


— 2 — l borer 2 VE 
Making the Body buoyant. ba! 25 
(Neck, which is made. | T A 5 


28 — 


In due Proportion to the Legs. "4 
Je ſearch in the Waters, aeg 


To counterpoiſe the Body in Flight, E 
lu Of whieh I take norice of three "Thlogy 1 
their. N | 


Migra- 


MO 


: 8 8 
— —— . U—— 


644) 


on remarkable for 6 [os nv 15x 2 | 
The Knowledge Birds have of 1 


Fg Times of Paſſage 349: 
Y<EThe-Places proper for them. 1 
Their Accommodation for long Elight 6 * or 7 
ſtrong Wings. Nd 
Incubation; which is conſiderable Gr a 
£ The: Epp, and its parts 352, 78 | 
| Act itſelf; 'that theſe Creatures ſnould betake th 
ſelves to it, know this to be the Way to produce th 
Young, and with Oelight and Patience fir ſuch a tie 
Number of Days. ve Zam! ve 
The Neglect of it in any, as the Oſtrich, and the von- 


laſects. 


derful Proviſion for che Loung in Wat Caſe 355. 


Nidiſication. Of which before. 
Which, altho' a deſpiſed Tribe, doth in ſome Ke. 


ſpets more ſet forth the infinite. Power and 'Wiſdor of the 
Creator, chan the larger Animals F+-1 


The things in this Tribe remarked upon are their 


Body 36. in 2:41 20 ar 


"Shaped, not ſo much for long Flights, 28 for their Food, 
| and Condition of Life. * 
Built not with Bones, but with what ſerves both for 
Bones and Covering too- i 
Eyes, reticulated to ſee/ all ways at once 362. 4 
Antennæ, and their Uſe 363. 1 
8 D 1% d FF 
Creeping 3 | Ge 
— 2 Walking. | 
7 anging on ſmooth Surfaces dF> | j- | 
in 5 
Baagiez we | 
Spinning and Weaving Webs and Caſes, F-I*1 
Wings, which are 4 
Nicely diſtended with Bones 367. 
Some incomparably adorned with Feathers il ele- 
gant Colours.” 
Some joynted and folded up in their Enn, and 
diſtended again at pleaſure. | 
In Number either h 
Two, with Poiſes. 
Four, without Poiſes. 
Surprizing Minuteneſs of ſome of thoſe Animals them - 
ſelves, eſpecially of their parts, which are as nume- 
rous and various as in other Animal Bodies 370. 


ſ 


_State ; which ſers forth a particular Concurrence of the 
Divine Providence, in the wiſe and careful Proviſion that 


is made for their 
Security 


' 
(15) 
Security againſt Winter, by the ir 

Subſiſting in a different, vis, their Nympha or Auk 

ſtate 

« Living 11 T Torpitude, without any Walle of Body or pl 

rits 372. 

Liyieg up" Proviſion before- band. 
Preſervation of their Species by cher | 
Chuſing proper Places to lay up thtir Eggs and hm, 

ſo thar the - i | 

Eggs may have due lcubation 375. Mr 
atk ſufficient Food. WE, „ 
Care and Curiofiry' in repofiting their 8 in neat Order, 

and with the proper Part uppermoſt 3 
Incomparable Art of Nidification, by bein ended with 

Parts proper for, and agreeable to nd everal Ways of 
3 Nidification, and the Materials th uſe in it. 

Architectonick Sagacity to build” and Weave their C 85 

or to maké even Nate herſelf their Hand- maid,: 
| Reptiles. Which agreeing with other Animals ig ſomerhitg” or 
other before treated of, T conſider only their 
1. OMotion, which is very remarkable; wherher we confi der the 
Manner of it, as 

„Vermieular 397. 

Sinuous. | | | 

Snail-like. © „3 

Catterp jillar-like. VET 

Mulefpedois, Th 6-25 
Parts miniſtring to it. | 


is 
10 Poyſon, which ferves to 
| z 
. 


1 x 
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Their eafy Capture and Maſtery of their Prey. | 
Their Digeſtion. 
Watery Inkabifance conſiderable for their 44 
Great Variety 401. 
Prodigious Multitudes. 
Vaſt Bulk of ſome, and ſurprizing Minuteneſs of others 403 
Incomparable Contrivance and Structure of their Bodies. 


Supplies of Food. 
95 piration. 


Thar Man's Wickedneſs 400. 


5 


nd 


Adjuſtment of their Organs of Viſion to their Element. 
Poiſe and Motion of the Body every Way 404. 

Inſenſitive Inhabitants Among which having mentioned Foſ- 
ſils and others, I inſiſt only upon Vegetables, and that in 2 
curiory manner upon their 


m . 
ne- 


f C Great Variety for the ſeveral Uſes of the World 405. 
the by natomy, 
hat Leaves 407. 
| Flowers and their admirable Gaiety. 
rity deed, remarkable for its | Ce- 


1 
7 | 
| Generation. 3 F. 


Make, Ws ht e 

Containing in it a PURE Plant 409. N 

+ FPreferyation and Safery in, the Gems, Fall, Earth, .. 

| Sowing, which is provided for by Down, Wings, $pringy 
Caſes, carried about by Birds, ſown 3 the * 

man, &c. 4 

| Growing and . Some by. 

heir own Strength 418. 


The Help of others, by claſping about, or r hanging upon 
them 


for the Good of 
Al Some par n 
particular Places, to „„ F 
en M fome Local Diſtemp erg. x 
*. ply ſome Local Wangs, 


GOD» Work, i 
1. Are great and excellent 42 


ö 


5 4 
2. Ought to be enquired into, wich 2 3 ſuch 


as do ſo 427. 
3. Are manifeſt to all, and therefore Atheiſm urvexſorable 51 
4 Oughr to excite Fear and Obedience 431. = 
5. Ought to excite Thankfulneſs 432. 


6. Should move us to pay God his, due Homages and Worſhip, 3 


particularly that of the Lord's Day: which i is an Appointment 
The moſt antient 438. 


Wiſely contrived for Diſpatch of Buſineſs, and to prevent | | 


Carnality. 

Whoſe proper Buſineſs is, to ceaſe from Worldly, and to 
follow - ritual Employments, the chief of which is the 
Publick Worſhip of GOD. 


r upon the whole are ths Sig, vis. Tha 1 


l Remarkable Uſe, - ad of ſome; which en to be provi ; 


os F 
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Terraqueous Globe. 
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INTRODUCTION. 


N Pſal. 111. 2. The Pfalmiſt aſſerts, That 
the (1) Works of the Lord are great; ſought out 
of all tbem that have Pleaſure therein, Ihis is 
true of all God's Works, particularly of his 

Works of Generation: Which, when Lee out, or, as 

the Hebrew Word (2) ſignifieth, when Hecdfuly and 

deeply pried into, ſolicitouſly obſeru'd, and enquir d out, 
eſpecially when clearly diſcovered to us; in this 


— * 87 9 —— 


— 


(1) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, the Works of the Creation in this Text, the 
Word "WUD being the fame that in Pſal. 19. 1. is tran- 
Nlated God's Handy-work, which is manifeſtly applied to the 
Works of Creation, and properly ſignifieth Faftum. Opus, Opifici- 
um, from FRY Fecit, Paravit, Aptavit. And faith Kircher, ſ- 
nificat talem affectionem, qua aliquid exiſtit vel rcaliter, vel ornate, 
vel ut non ſit in priſtino ſtatu quo fuit. Concord. p. 2. col. 937 

A (2) WM Queſrvit, perquiſevit, ſciſcitatus eſt, Buxtor. in verb, 
Et ſimul importat curam, & ſolicitudinem, Conrad Kirch. ib. 


P- 1. col. 1174. 
B Caſe 


2 Survey of the — 
Caſe, I ſay, we find thoſe Works of GOD abundant- 
ty to deſerve the Pſalmiſt's Character of being Great 
and Noble; inaſmiich as they are made with the 
moſt exquiſite Art, (3) contrived with the utmoſt 
Sagacity, and ordered with plain wiſe Deſign, and 
miniſtering to admirable Ends. Fog which reaſon 
St. Eau might well afhfm of thoſe rh:ijuale of God, 
(4) That the 1mvi/ible Things of God, even his eternal 
Power and Godhead, are under ſtood by them. And in- 
deed they are the moſt eaſy, and intelligible De- 
monſtrations of the Being and Attributes of God; 


(5) eſpecially to ſuch as are umeqminted with the 
[1 - _ 


(3) Qued fr omnes mundi partes ita confiitute ſunt, ut neque ad I 
uſum meliores potuerint eſſe, neque ad ſpeciem pulchriores ; videa- 
mus utrum/ta fortuita im, an ev fatu, qio coherbry nulo modo lh 
potuerint, miſe "ſenſu moderante, diviniqut providentif. Si ergo 
meliora ſunt ea que Naturi, quam illa, que Arte perfecla ſunt, i 
nec Ars efficit quid fine ratione ;, ne Natura quidem rationis expers 
| eft habenda. Qui igitur convenit, ſignum, aut tabulam pictam 
cum adſpexeris, ſcire adhibjtam eſſe artem; cumque procul curſum 
uavigii videris, non dubitare, | quin id vatione atque arte movea- 
tur aut cum Solarium, Se, Mundum autem, qui & has ipſa; 
artes, & earum artifices, q cuntha complectatur, cunſilii & ra. 
tionis eſſe expertem pit are? Quod f in Seyt hi am, aut in Brit an- 
niam, Sphæram aliquis tulerit hant, quam nuper familiaris noſter | 
effecit Poſidonius, cujus fing ulæ converſcones idem efficiunt in Soli, 
Cc. quod efficitur in colo fingulis diebus & notibus , quis in 
illã barbarie dubitet, quin ea Sphæra ſit perfecta Ratione* Hi au- 
tem dubitant de Mundo, ex quo & oriuntur, & fiunt.omnia, caſune 
ipſe ſit effectus, an Ratione, an Mente Divina? Et Ac himedem 
arbitrantur plus valuiſſe in imitandis Sphæra -epmverſuanibus;, quan 
Waturam in efficiendis, preſertim cum multis parti bus ſent illa perfecta 
quam hec ſimulata, ſolertins, &c. Cic. de Nat, 1. 2. c. 34, 35. 
(4) And a little before he ſaith of Mature it ſelf, Omnem erg! 
regit Naturam ipſe ¶ Deus] &c. , 
AQ Mundus codex eſt Dei, in quo jugiter legere debemus, Bernard. 


Ardbitror nullam gentem, neque Hominum ſocietatem, apud quis 
ulla Deorum eſt religio, quidauam habere ſacris Eleuſiniis aut Samo- 
thraciis ſomile : Ea tamen obſturò docent que profitentur : Mature 
vero opera in omnibus animantibus ſunt perſpicua. Galen. de Ut 


part, I. 17. c. I. Wo 
Subtilties 


T erraqueons' Globe. J 

- I Subtilties of Reaſoning and Arguimentation ; as the 
greateſt part of I; are. bw ran ER 
It may not therefore be unſuitable to the Nature 
and De ign of Lectures lien nded by one of the 
d greateſt Vertuoſo's of the laſt Age: | and inſtituted 
n WF too on pu for the Proc 25 the Chriſtian Re- 
ligion Atheiſts and other Infidels, to im- 
prove this,qceaſion in the Pemonſtration of the 
Being an Attributes of an lf Ae nk d 


e powerful Creator, from à curſor 
d; Works of Creation, or (as often ld) ) of 7 Tort 
he Which Works belong either to our Terraqueons 
_ = Globe, or the Heavens. 

I ſhall begin with qur own Globe, being neareſt, 
LY _ falling moſt under _ Senſes. * being a 
Subject op he mere 
— methodica NI dener derly apex on hes upon I, * ſhall 
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| - Survey of the. 
CES rc Wy a 
Of the Out- works. of the Terraqueous 


Globe ; the Atmoſphere, Light, and 
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b CORD A. P. I. 
f the Atmoſphere. in general. 


HE Atmoſphere, . or Maſs of Air, Vapours 
and Clouds, which. ſurrounds our Globe, will 
appear to be a matter of Deſign, and the infinitel7 
wiſe Creator's Work, it we conſider its Nature and 
Make-(3), and its Uſe-to-the World 2 ), 2 
7, Its Nature and Make, a Maſs of Air, of ſub- 
tile penetrating Matter, fit to pervade other Bo- 
dies, to penetrate into the inmoit Receſſes of Na- 
ture, to excite, animate, and ſpiritualize; and in 
ſhort, to be the very Soul of this lower World, 
A thing conſequently 
2, Of greateit Uſe to the World; uſeful to the 
Life, the Health, the Comfort, the Pleaſure and 
Buſineſs of the whole Globe. It is the Air the 


% x 
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(1) Mundi pars eſt Aer, & quidem neceſſaria Hic eft enim qui 
cælum terramque connectit, &c Scnec Nac. Qu. I. 2 © 4 

(2) Ipſe Aer nobiſcum vider, „ ſeum audit. mobiſcur ſond!; 
nibil enim eorum ſine eo fieri poteſt, cc vic. de Nat. Dec: l. (3 


| 
( 
] 
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Chap. I. Atmoſphere. 5 


whole Animal World breatheth, and lively by; not 
only the Animals inhabiting the Earth (0 and 
| | Air, 


ä 


T — 


(1) As the Air is of abſolute Neceſſity to Animal Lite, ſo it is 
neceſſary that it ſhould be of a due Temperament or Conſiſtence ; 
not foul, by reaſon that ſuffocateth ; not too rare and thin, be- 
cauſe that ſufficeth not: with Examples of each of which, I ſhall 
a little entertain the Reader. In one of Mr. Hawksbee's Com- 
preſſing Engines, Leloſely ſhut up 2 Sparrow without forcing any 
Air in ; and in leſs than an Hour the Bird began to pant, and 
be concerned; and in leſs than an hour and a half to be ſick, 
vomit, and more out ef Breath; and in two hours time was near- 
ly expiring. N s 

Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed the Compreſſure; by which means, 
(although the Bird panted a little after the firſt hour), yet after 
ſuch frequent Compreſſures, and Immiſſion of freſh Air, it was 
very little concerned, and taken out ſeemingly unhurt after three 
hours, 

After this I made two other Experiments in compreſſed Air, 
with the Weight of two Atmoſpheres injected, the Engine hold- 
ing tight and well; the one with the Great Titmeuſe, the other 
with a Sparrow. For near an Hour they ſeemed bur little con- 
cerned ; but after that grew fainter, and in two Hours time fick, 
and in three Hours time died. Another thing I took notice of, 
was, that when the Birds were fick and very reſtleſs, I fancied 
they were ſomewhat relieved for a ſhort ſpace, with the Motion 
of the Air cauſed by their fluttering, and ſhaking their Wings, 
(2 thing worth trying in the Diving-Bell), 1 ſhall leave the in- 
genious Reader to judge what the cauſe was of both the Birds 
living longer in compreſſed, than uncompreſſed Air; whether 2 
leſſer quantity of Air was not ſooner foulded and rendred unfit 
for Reſpiration, than a greater, 

From theſe Experiments, two Things are manifeſted; one is, that 
Air, in ſome meaſure compreſſed, or rather heavy, is neceſſary to 
Animal Life, Of which by and by. The other, that freſh Air is 
alſo neceſſary, For pent up Air, when overcharged with the Va- 
pours emitted out of the Anjmal's Body, becomes unfit for Reſpi- 
ration. For which Reaſon, in the Diving-Bell, after ſome time of 
ſtay under Water, they are forced to come up and take in freſh 
Air, or by ſome ſuch means recruit it. But the famous Cornelius Drebell 
contrived not only a Veſſel to be rowed under Water, but alſo a 
Liquor to be carried in that Veſſel, that would ſupply the want 
of freſh Air. The Veſſel was made for King James I. It car- 

| B 3 ried 


ried twelye Rowers, beſides the Paſſengers. It was tryed in the 
River of Thames; and one of the Perſons, that was-;jin that ſub- 
marine Navigation was then alive, and told ic one, that related 
the Matter to our famous Founder, the Honourable, and moſt 
Ingenious Mr. Boy/. As to the Liquor, Mr. Boy faith, he diſco- 
vered by a Doctor of Phyſick, who married Drebeft's Daughter, 
that it was uſed from time to time when the Air in the ſubmarine 
Boat was clogged by the Breath of the Company, and thereby 
made unfit for Reſpiration ; at which time, by unſtopping a Veſ- 
ſel full of this Liquor, he could ſpeedily reſtore to che troabled 
Air ſuck a proportion of vital Parts, as would make it again for a 
good while fit for Reſpiration. The Secret of this Liquor Drebel, 
would never diſcloſe to above one Perſon, who himſelf afſured 
Mr. Boy! what it was, Vid. Boyl, Exp, Phyſe Mech, of the Sprins 
of the Air. Exp. 41. in the Digreſ This Story I have velated from 
Mr. Boyl, but at che ſarne time much queſtion whether the Virtues 
of the Liquor were ſo effectual as reported. 18 
And as too groſs, fo too rare an Air is unfit for Reſpiration, 

Not to mention the forced Rarefactions made by the Air-Pamp, 
in the following Note 4 it is found, that even the extraordinary BY 
natural Rarefactions, upon the tops of very high Hills, mucl! 
affeft Reſpiration. An Eccleſiaſtical Perſon, -who had viſited the 
high Mountains of Armenia, (on which ſome fancy the Ark reft- 
ed) told Mr. Boy/, that whilſt he was on the upper part of them, 
he was forced to ferch his Breath oftner than he was wont. And 
taking notice of it when he came down, the People told him, mat 
ir was what happen'd to them when they were ſo high above the 
Plane, and that it was a common Obſervation among them. The 
like Obſervation the fame Eeclefiaſtick made upon the Top of 2 
Mountain in the Cevennes. So a learned Traveller, and curious 
Perſon, on one of the higheſt Ridges of the Pyrenees, called Pic de 
Midi, found the Air not fo fit for Reſpiration, - as the common 
Air, but he and his Company were fain to breath ſhorrer and 
oftner than in the lower Air, Vid Phil. Tranſat. No. 63, 01 
Lowthory's Abridg. Vol. 2. p. 926. nn 

Such another Relation che learned Joſeph Acoſta gives of Him- 
ſelf and bis Company, that, when they paſſed the high Moun- 
rains of Peru, which tHeycall Peri acuc a, (to which he faith, he 
Alps themſelves ſeemed't6 them but as ordinary Houſes, in reg ard of 
high Towers,) He and his Companions were ſurprized with ſuch ex. 
treme Pants of Straining and Vomiting, (not without caſting up of 
Blood 40, and with ſo violent a Diſtemper, that he concludes be 
ſhould undonbtedly have died; but t hat this laſted ut above three or 
four Hours, before they came into a more convenient and nat urai 
Temperature of the Air. AH which he concludes proceeded from 
the too great Subrilry and Delicacy of the Air, which is not pro- 
partionable to humane Reſpiration, which requires a more groſs 
and temperate Air, Vid. Boyl, -ubs fupra. «#325 1 a 
19 T1 ns 


Chap. IJ. Atmuſpbere. 7 
Air (4), but thoſe of the Waters (5) too. Without 75 
= 28 "a + INO! | 


Thus it appears, that an Air too Subtile, Rare and Light, is 
unfit for Reſpiration : Bur the Cauſe is not the Subtilty or too 
great Delicacy, as Mr. Boy thinks, but the too great Lightnefs 
thereof, which renders it unable to be a Connterbalance, or an 
Antagoniſt ro the Heart, and all the Muſcles miniſtering to Reſpi- 
ration, and the Diaſtole of the Heart. Of which ſee Book 4. 
Chap. 7. Note 1. 

And as our Inability to live in too raxe and light an Air may 
diſcourage thoſe vain Attempts of Flying and Whimſies of paſſing 
to the Moon, &c. ſo our bing able to bear an heavier State of the 
Air is an excellent Proviſion for Mens Occaſions in Mines, and 
other great Depths of the Earth ; and thoſe other greater Preſs, 
ſures made upon the Air, in the Diving-Bell, when we deſcend in- 
to great Depths of the Waters. | * 

(4) That the Inhabicants of the Air, (Birds and Inſects,) need 
the Air as well as Man, and other Animals, is manifeſt. from 
their ſpeedy dying in too feculent, or too much rarefied Air; of 
which ſee the preceding and following Note 6. But yet Birds 
and Inſects (ſome Birds at leaſt) caa live in a rarer Air than Man. 
Thus Eagles, Kites, Herons, and divers other Birds, chat delight 
in high Flights, are not aſſected with the Rarity of the Medium, 
as thoſe Perſons. were in the preceding Note. So Inſects bear 
the Air - Pump long, as in the following Note 6. 

(3) Creatures inhabiting the Waters need che Air, as well 
as other Animals, yea, and freſh A ir too. The Hydrocanthari 
of all Sorts, the Nymphe of Gnats, and many other Water- 
inſets, have a ſingular Faculty, and an admirable Apparatus, to 
raiſe their back Parts to the top of the Waters, and take in freſh 
Air, It is pretty to ſee, for _ the Hydrecanthari come and 
thruſt their Tails out of the Water, and take in a Bubble of Air, 
at the tip of their Vaginz and Tail, and then nimbly carry it 
down with them into the Waters; and, when that is ſpent, or 
fouled, to aſcend again and recruit it. 

So Fiſhes alſo. are well known, to uſe Reſpiration, by paſſing 
the Water through their Mouths and Gills, But Carps will live 
ont of the Water, only in the Air; as is manifeſt by the Ex- 
periment of their way of Fatting them in Holland, and which 
hath been practiſed here in England, viz. they hang them up in 
a Cellar, or ſame cool Place, in wet Moſs in a ſmall Net, with 
their Head out, and feed them with white Bread ſoaked in Milk 


for many days. This was * me by a Perſon very curious, * 
4 0 
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h Survey of the Book J. 
moſt Animals live ſcarce half a Minute (6); and o- 


thers, that are the moſt accuſtomed to the want of 
it, live not without 1t many Days. 
| And 
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of great Honour and Eminence, whoſe Word (if I had leave to name 
him) no Body would queſtion : And it being an Inſtance of the 
Reſpiration of Fiſhes very ſingular, and ſomewhat out of the way, 
I have for the Reader's Diverſion taken notice of it. 

(6) By Experiments I made my ſelf in the Air Pump, in 
September and October, 1704 ; I obſerved that Animals whoſe 
Hearts have two Ventricles, and no Foramen Ovale, as Birds, 
Dogs, Cats, Rats, Mice, & die in leſs chan half a Minute 
counting from the very firſt ExſaQtion ; eſpecially in a ſmall 
Receiver. | 

A Mole (which I ſuſpected might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 
Receiver ; and doubtleſs would hardly have ſurvived half a Mi- 
nute in a ſmall Receiver, A Bat (although wounded) ſuſtained the 
Pump two Minutes, and revived upon the re- admiſſion of the Air. 
After that, he remained four Minutes and a half, and revived. 
Laſtly, After he had been five Minutes, he continued gaſping for 
a time, and after twenty Minutes 1 re admitted the Air, but the 
Bat never revived. PIN . | 

As for Inſects : Waſps, Bees, Hornets, Graſhoppers, and Lady-Cows 
ſeemed dead in appearance in two Minutes, but revived in the 
open Air in two or three Hours time, notwithſtanding they had 
been in FYacuo twenty four Hours. | | 

The Earwig, the great Staphylinus, the great black lowſy 
Beetle, and fome other Inſects would ſeem unconcerned at the 
Vacuum 2 good while, and lie as dead; but revive in the Air, 
although ſome had lain fixteen Hours in the exhauſted Re- 
ceiver. 

Snails bear the Air- Pump prodigiouſſy, eſpecially thoſe in 
Shells; two of which lay above twenty four Hours, and ſeemed 
not much affefted. The ſame Snails I left in twenty eight Hours 
more after a ſecond Exhauſtion, and found one of them quite dead, 
but the other revived a 

Frogs and Toads bear the Pump long, eſpecially the former. 
A large Toad, found in the Houſe, died irrecoverably in leſs 
than fix Hours, Another Toad and Frog I put in together, and 
the Toad was ſeemingly dead in two Hours, bur the Fro 
juſt alive. After they had 1emained there eleven Hours, 
ſeemingly dead, the Prog recovered in the open Air, — 

PREY — weak, 
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And not only Animals themſelves, but even 
Trees and Plants, and the whole vegetable Race, 
owe their Vegetation and Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
them, and is manifeſt from their Glory and 
Verdure in a free Air, and their becoming Pale and 
Sickly, and Languithing and Dying, when by any 
means excluded from it (75). 

Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Buoyan- 
cy (8) to it, as ſhall be ſhewn in proper place: 
And even the watery Inhabitants themſelves 2 

| aſcend 
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weak, but che Toad was quite dead. The ſame Frog being put 
in again for twenty ſeven hours, then quite died. 

The Animalcules in Pepper- Vater remained in Vacuo twenty 
four hours. And after they had been expoſed a Day or two to 
the open Air, I found ſome of them dead, ſome alive. | 

(7) Thar the Air is the principal Cauſe of the Vegetation of 
Plants, Borelli proves in his excellent Book De Mot. Animal. Vol. 2. 
Prop. 181. And in the next Propoſition, he aſſureth, In Plantis 
quoque peragi Aeris reſpirationem quandam imperfectam, à qui 
earum vita pendet, & conſervatur. But of this more, when I come 
to ſurvey Vegetables. 

Some Lettice· Seed being ſown upon ſome Earth in the open Air, 
and ſome of the ſame Seed at the ſame time upon other Earth in 4 
Glaſs-Receiver of the Pneumatick Engine, afterwards exhauſied of 
Air + The Seed expoſed tothe Air was grown up an Inch and half 
bigh within Eight Days; but that in the exhauſted Receiver not at 
all, And Air being again admitted into the ſame emptied Receiver, 
to ſee whether any of the Seed would then come up, it was found, 
that in the Space of one Week it was grown up to the Height of 
Two or Three Inches. Vid. Phil. Tranſ. No. 23. Lowth. Abridg. 
Vol. 2. p. 206. | | 

(8) In volucribus pulmonas perforati aerem inſpiratum in totam 
ventris Cavitatem admittunt. Hujus ratio, ut propter corporis 
truncum Aere repletum, & quaſi extenſum, ipſa magis volatilia 
evadant, faciliuſque ab aere externo, propter intimi penum, ſuſſen- 
tentur. Equidem piſces, quo levis in aquis natent, in 3 

veſicas 
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aſcend and deſcend into their Element, well with- 
out. it (9). * 

. ut 
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veſitus Aere inflatas geſt ant pariter & volucres, propter corpori- 
truncum Acre impletum & quaſe inflatum, nudo Aeri incumbentes, 
minus gravantur, proindeque leyins & expeditins volant. Willis de 
Anim. Brut. p. I. c. 3. ir | 
9) Fiſhes by reaſon of the Bladder of Air within them, can 
ſuſtain, or keep themſelves in any Depth of Water : For the Air 
in that Bladder being more or leſs compreſſed, according to the Depth 
the Fiſb ſwims at, takes up more or leſs Space; and conſequently, 
the Body of the Fiſh, Part of whoſe Bulk this Bladdex is, is greater 
or leſs according to the ſeveral Depths, and yet retains the me 
Height. Now the Rule de Inſidentibus humido 5s, that 4 Body, 
that is heavier than ſo much Water, as is equal in Quantity to 
the Bulk of it, will fink, 4 Body that i lighter will ſwim ; 
4 Body of eu Height will reſi in any Part of the Water. 
By this Rule, if the Fiſh, in the middle Region of the Water, be 
of equal Weig he to the Water, that is commenſurate to the Bulk 
of it, the iſh will reſt there, without any Tendency upwards or 
downwards: And if the Tiſh be deeper in the Water, the Bulk of 
the Fiſh becoming leſs by. the Compreſſion of the Bladder, and yer 
retaining the ſame Weight, it will fink, and reſt at the Bot- 
tom. And on the other fade, if the Fiſh be higher than the middle 
Region, the Air dilating it ſelf, and the Bulk of the Fiſh conſe- 
quently increaſing, but not the Weight, the Fiſh will riſe upward: 
and reſt at the Top of the Water. Perhaps the Fiſh by ſome Aftion 
tan emit Air out of its Bladder, and, when not enough, take || 
in Air, — and then it will not be wondred, that there ſhould be al- 
ways @ fit Proportion of Air in all. Fiſhes to ſerve their Uſe, &c 
Then follows a Method of Mr. Beh to experiment the Truth 
of this. After which, in Mr. Lapthorp s Abridgement, follow 
Mr. Rays Obſervations, I think that ——— bath bit ups th I! 
true Uſe of the Swimming · Bladders in Fiſhes. For, 1, It hath WY \ 
been obſerved, - that if the Swimming-Bladdev of any Fiſb be pricked Wt t 
t 
| 


nn 


or broken; ſuch 4 Fiſh: ſruks preſently 0 the Bottom, and can nei- 
ther ſupport or. raiſe it ſelf up in tbe Water. 2. Hat Fiſhes, 
as Soles, Plaiſe, & e. which lie always grovelling at be Bottom, N 
have no Swimming-Bladders that ever I could find. 3. In mf * 
Viſbes there is 4 manifeſt Channel leading from the Gullet — o! 
to the jaid. Bladder, which without doubt ſerves for the conver be 
ing Air thereumto; in the (aat ef vis Bladder is 4 muſ. Wo 


7 


culous Power to contract it when the Fiſh liſts, See more very Mts 
curious Obſervations relating to this Matter, of the late great . pi 
y | f Raj, 


But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 
gines (10); in many of the Functions and Operati- 
ons of Nature (11); in the Conveyance of Sounds; 


and a Thouſand things beſides, And I ſhall but 
i juſt 


— 


Ray, as alſo of the curious anonymous Gentleman in the ingenious 
Mr. Lowthorp's Abridgment, before cited, p. 845. from Phil. Tranſ. 
NM 114, Is: 

(10) Among the Engines in which the Air is uſeful, Pumps 
may be zccounted not contemprible ones, and divers other Hydrau- 
lical Engines, which need not to be particularly inſiſted on. In theſe 
the Water was imagined to raiſe by the power of duction, to avoid 
2 Vacuum, and ſuch unintelligible Stuff; but the juſtly famous 
Mr. Boy l was the firſt that ſolved theſe Phenomena by the Weight 
ol che Atmoſphere. His ingenious and curious Obſervations 
and Experiments relating hereto, may be ſeen in his little Tract, 
of the Cauſe of Attraction by Suction, and divers others of his 
Tracts. 

(1) Tr would be endleſs to ſpecify the Uſes of the Air 
in Nature's Operations: I ſhall therefore, for a Sample only, 
name its great Uſe to the World in conſerving Animated Bo- 
dies, whether endowed with Animal or Vegetative Life, and its 
contrary Qnality of diffolving other Bodies; by which means 


of many Bodies that would prove Nuſances to the World, are 


put our of the Way, by being reduced into their firſt Principles, 
(as we fay), and ſo embodied with the Earth again. Ot its 
Faculty as a Menſtruum, or its Power to diffolve Bodies; I may 
inſtance in Chryſtal-Glaſſes, which, with long ng, eſpeci- 
ally if not uſed, will in Time be reduced ro a Powder, as1 
have ſeen. So divers Minerals, Earths, Stones; Foſſil-Shells, 
Wood, c. which from Noah's Flood, at leaſt for many Apes, 
have lain under Ground, ſo ſecure from Corruption, that, on 
the contrary, they have been thereby made much the ſtronger, 
have in the open Air ſoon mouldered away. Of which laſt, 
Mr. Boy/ gives an Inſtance (from the Diſſertation de admirandi 
Hung ar. Aquis) of à great Oak, like a huge Beam. dug out 
of 2 Salt Mine in Tranſilvania, ſo hard, that it would not eaſily 
be wrought upon by tron Tools, yet, being expoſed to the Air our 
Mine, it became ſo votten that in Four Days it was eaſy 

to be broken, and crumbled between one's Fingers, Boyl's Suf- 
pic. about ſame bid. Qual. in the Air, p. 28, So the Trees 
turned 
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juſt mention the admirable uſe of our Atmoſphere 
in miniſtering to the enlightening of the World, by 
its reflecting the Light ot the heavenly Bodies to 
us (12); and refracting the Sun- beams to our Eye, be- 
ſore it ever ſurmounteth our Horizon (13); by which 
means the Day is protracted throughout the whole 
Globe; and the long and diſmal Nights are 
ſhortned in the trigid Zones, and Day ſooner ap- 

proacheth 
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turned out of the Earth by the Breaches at Weſt-Thurrock and 
Dagenham near me, although probably no other than Alder, and 
interred many Ages ago in a rotten oazy Mold, were exceedingly 
tough, hard, and; ſound at firſt; but being expoſed to the Air and 
Water, ſoon became ſo rotten as to be crumbled between the Fin- 
gers. See my Obſervations in Philoſ. Tranſat. No. 335. | 

(12) By Reflecting the Light of the bravenly Bodies to , I mean 
that Whiteneſs, or Lightneis which is in the Air ia the Day-time, 
cauſed by the Rays of Light ſtriking upon the Particles of the Al- 
moſphere, as well upon the Clouds above, and the other Ob- 
jects beneath upon tie Earth. To the ſame Cauſe alſo we owe the 
Twilight, viz. to the Sun-beams touching the uppermoſt Par- 
ticles of our Armoſphere, which they do when the Sun is about 
Eighteen Degrees beneath the Horizon. And as the Beams reach 
more and more of the Airy Particles, ſo Darkneſs goes off, and 
Day-light comes on, and encreaſech. For an Exemplification of this, 
the Experiment may ſerve of tranſmitting a few Rays of the Sun 
through a (mall Hole into a dark Room: By which means the 
Rays which meet with Duſt, and other Particles flying in the 
Air are rendered viſible; or (which amounts to the ſame) thoſe 
ſwimming ſmall Bodies are rendered viſible, by their reflecting 
the Light of the Sun-beams to the Eye, which, without ſuch Re- 
fletion, would it ſelf be inviſible. | 

The Azure Colour of the Sky Sir Iſaac Newton attributes to Va- 

urs beginning to condenſe, and that are not able to reflect the 
other Colours. V. Op:ic. I. 2. Par. 3. Prop. 7. 

(13) By the Refractive Power of the Air, the Sun, and the 
other heavenly Bodies ſecm higher than really they are, eſpecially 
near the Horizon. What the Refrattions amount unto, what Va. 
riations they have, and what Alterations in time they cauſe, may 
be briefly ſeen in à little Book called, The Artificial Clock-Maker, 

hap. 11. . 
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proacheth them; yea the Sun it ſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (14). 

But paſhng by all theſe Things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the ex- 
cellent Uſe of this noble circumambient Companion 


of 


* 
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Although this infleFive Quality of the Air be a great Incum- 
brance and Confuſion of Aſtronomical Obſervations ;—— yet it is not 
without ſome conſiderable Benefit to Navigation ; and indeed in ſome 
Caſes, the Benefit thereby obtained is much greater, than would be 
the Benefit of having the Ray proceed in an exact firaight Tine. 

hen | he mentions the Benefit hereof to the Polar Parts of the 
World] But this by the by, (faith he.) Ihe great Advantage 1 
conſider therein, is the firſt Diſtovery of Land upon the Sea; for by 
means hereof, the Tops of Hills and Lands are raiſed up inte the 
Air, ſo as to be diſcoverable ſeveral Leagues farther off on the Sea 
than they would be, were there no ſuch Refraftion, which is of great 
Benefit to Navigation for. ſieering their Courſe in the Night, when 
they approach near Land; and likewiſe for directing them in the 
Day time. much more certainly than the moſt exatt (æleſti al Obſerva. 
tions could do by the Help of © an uninſlected Ray, eſpecially in ſuck 
Places as they have no Seundings. [Then he propoles a- Methar 
to find by theſe means the Diſtance of Objects at Sea]. V. Dr. 
Hooke's Poſt.” Works Lect. of Navig. p 466. 5 

(14) Cum Belge in mva Zembla bybernarent, Solillis apparuit 16 
liebus citius, quam revera in Horizonte exiſteret, hoc eſt, cum adbuc 
infra Horizontem depreſſus eſſet quatwr circiter gradibus, & quidem 
aere ſereno. Varen. Geog. c. 19. Prop. 22. | . 

{Theſe Hollanders] found, that the Night in that place ſhortened 
0 lefs than « whole Month | which muſ? needs be a very great com- 
fort to all ſuch Places, as live very far towards the North and South 
Poles, where length of Iyig ht, and want of ſering the Sun, cannot 
chuſe but be very tedious and irkſome. Hook mis 

(By means of the Refractions] we found the Sun to riſe twenty 
Minutes before it ſhould ; and in the Evening to remain above the 
Horizon twenty Minutes (or thereabouts) longer than it ſhould. Captain 
Zames's Journ. in Bc of Cold. Tit. 18. p. 190. x 
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of. our Globe, in reſpect of two of its Meteors, the 


Of 


Winds, and the Clouds and Rain (15). 


4. 


2 (18  Aer-—11 Nu bes cog i tur: hu | coll ens terram auget 
ibi 5 tum efftuens huc & iluc, ventos e 1155 annuas frigorum 
& caloram facit varietates : idemgue & volatms Alitum ſuſtinet,' & 
ſpirit duthus «lit & ſuſt emtat animantes. Cie. de Nat. Deor. l. 2. C. 39. 
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FO paſs by other Conſiderations, whereby 1 
1 © mightdemonftrate the Winds to be the infinite 
Creator's Contrivance, I ſhall inſiſt only upon their 
great uſefulneſs to the World. And fo great OT 1 
1. * + REY 5 ears & | ©. 2 
cer 8 — — nn * 
(i) * Pentus eſt der fluens, is Seneca g Definition, Ne, Q d. 3. 
And as Wind is 2 Current ofthe Air, ſo that which excites or alters 
Currents may be juſtly ſaid to be the Caufe of the Winds. An BY 
aipoiſc of che ' Armoſphere produceth a Calm; but if chat 
Equlpoiſe be more or leſs taken off, a Stream of Air, or Wind; is 
hereby accordingly produced either ſtronger or weaker, ſwiſter or 
flower. And divers things there are that may make ſuch Alterati- 
ons in the Zquipoiſe or balanee of the Atmoſphere, viz. Eruptions 
of Vapours from Sea or Land; Rarefactions and tions 
one place more than another; the falling of Rain, preſſurę of 

e Clouds, &. Pliny, I. 2. e. 45- tells us of a certain Cavern in 
Dalmatia, called Senta, in quem, ſaith he, dejiecto levi pondett, 
quamvis tranquillo die,  turbini ſimilis emic at procella. But as to 
aves it is obſerved, that they often emit Winds more or Els. 
Dr. Conner, taking, notice of this matter, ſpecifies theſe, In regn 
Weopolitano ex immani Cumane Sybillæ antro temuem ventum effiu* 
entem precepi, The like he obſerved at the Caves at Baia, 
and in ſome of the Mines of Germany, and in the large Salt- 
Mines of Cracow in Poland. Ubi, ſaith he, opifice, & ipſe fo 
dine dominus Andreas Morſtin, Nob. Polonus, mihi aſſeruerunt, 
quod tayta ali quando Ventorum tempeſias ex „ 
ne, 
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Chap. 1 Of the Winds. 15 
Uſe, and of ſuch abſolute Neceſſity are they to the 
Salubrity of the Atmoſphere, that all the World 
| would be poiſoned without thoſe Agitations there- 
b of. We find how putrid, fœtid, and unfit for Re- 
ſpiration, as well as Health and Pleaſure, à ſtag- 
nating; confined,; pent up Air is. And, if the whole 
Maſs of Air and Vapours was always at Reſt, and 
without Motion, inſtead of refreſhing and anima- 
ting, it would ſuffocate and poiſon all the * 


FE 
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ſadina receſſibus ſurgere ſolebat, quod laborantes feſſvres humi proſter- 
nebat, nec non port as & domicilia (que fabi in huc fodina artifices 
exſirment) penitus everiobat. Bern. Connor. Diſſert. Med. Phyt p. 


1 33. Atric. 3 je va; 

ite And as great Caves, ſo great Lakes ſotmetimes ſend forth Winds. 
eir So Gaſſendus ſaith the Lacus Legnius doth, E quo dum exoritur fu- 
nu, nubes baud dubie creanda eſt, quæ ſit brevi in tempeſtatem ſe- 
er viſimam exoneranda.” Gaſſend. Vir. Peiresk. I. 5. p. 417. 

Ee, Bur the moſt univerſal and conſtant Alterations of the Balance 
ot he Atmoſphere ate from Heat and Cold This is manifeſt in 
de General Trade- Winds, blowing alf the Year between the 
L 5: Tropicks from Eaſt to Weſt: if the Cauſe therevf be (as ſome 
ners ingenious Men imagines) the Sun's daily © Progreſs round chat 
An part of the Globe, and by his Heat rarefying one part of rhe 
chat Air, whilſt the cooler. and heavier Air behind prefferh | ufter, 


4, is 80e the Sea and Land Breezes in Note 3. And to in our Cli- 
er or mate, the Northerly and Southerly Winds (commonly eſteemed the 
wrath Cauſes of cold and warm Weather), are really the Effects of the 
— Cold or Warmth of the Armoſphere. Of which I have had fo 
many Confirmations, that I have no doubt of it. As for inftance; 
it is not uncommon: te fes- a warm Southerly Wind, fitddenly 
changed to the Norch, by the fall of Snow or Hail; to ſee the 
Wind in a Froſty Cold Morning North, and when the Sun Hath 
well warmed the Earth and Air, you may obſerve it ro wheel about 
towards the Southerly Quarters ; and again to turn Northerly 


Thunder. ſnowers the Wind and Clouds are oftentimes contrary 
to one another, (eſpecially it Hail falls), the ſultry Wezther 
below, diretting the Wind one way; and the Cold above, the 
Clouds another Way. - I took Notice upon March the roth 1715 
(and divers ſuch like Inſtances I have had before and ſince), 

| that 


or Eaſterly in the cold Evening. It is from hence alſo, that 1 
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But the perpetual Commotions it receives from the 
Gales, and Storms, keep it pure and healthful (2). 
Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 


ſcarce able to perform the Labours of their Calling, | 


Or 


that the Morning was Warm, and what Wind ſtirred was Weſt⸗ 
South-weſt, but the Clouds were Thick and Black (as generally 
they are when Snow enſues) : A little before Noon the Wind 
vered about to North by Weſt, and ſometimes co other Points, the 
Cloud at the ſame time flying ſome North by Weſt, ſome South- 
Weſt : About One of the Clock it rained apace, the Clouds flying 
ſometimes North-Eaſt, then North, and at laſt both Wind and 
Clouds ſettled North by Weſt : At which time Sleet fell plentifully, 
and it grew very Cold. From all which I obſerve, -- 1. Thar al- 
though our Region below was warm, the Region of the Clouds 
was Cold, as the black ſnowy Clouds ſhewed: 2. That the ſtruggle 
between the warmth of ours, and the cold of the cloudy Region, 
ſtopped the airy currents of both Regions. 3. That the falling 
of the Snow through our warmer Air melted into Rain at firſt; 
but that it became Sleet after the ſuperiour Cold had conquered 
the inferiour Warmth. 4. That, as that Cold prevailed by De- 


rees, ſo by Degrees it wheeled about both the Winds and Clouds : 


the Northwards towards the South. 


' Hippocrates, I. 2. De Vict. erat. omnes Ventos vel 4 nive, glam, 


vehementi gelu, fluminibus, Sic. ſpirare neceſſe judicat. Bartholin, 
de uſu Nivis, c. I. 

(2) 1t is well obſerved in my Lord Howard's Veyage to Conſtanti- 
nople, that at Vienna they have frequent Winds, which if they ceaſe 
long in Summer, the Plague often enſues : So that it is now 
into a; Proverb, that if Auſtria be not windy, it is ſubjeſt to Conta- 
gien. Bohun of Wind, p. 213. abort 

From ſome ſuch Commotions of the Air I imagine it is, that at 
Grand Cairo the Plague immediately ceaſes, as ſoon as the Nile 
begins to overflow; although Mr, / attributes it to nitrous 
Corpuſcles. Determ. Nat. of Efluv. Chap. 4. 

Nulla enim propemodum reg io eſt, que non habeat aliquem flatum 
ex ſe naſcentem, & circa ſe cadentem. 

Inter cetera itaq; Providentie opera, hoc quoq; aliquis,ut dignum ad- 
miratione ſuſpexerit. Non enim ex und causd Ventos aut invenit, aut pet 
diverſa diſpoſuit : ſed primum ut aera nun ſinerent pigreſcere, ſed aſſi ad 
yexatione utilem redderent, vitalemq; tracturis. Sen. Nat, Quait 
J. 5. C. 175 18. All 
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Chap. II. Of the Winds. 17 
or not without Danger of Health and Life (3), 
But clevally, witneſs the perpetual Gales which 
throughout the whole Year do fan the Torrid 
Zone, and make that Climate an healthful and 
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All this is more evident, from the Cauſe affigned to maligna 
epidemical Diſeaſes, particularly the Plague, by my ingenious 
learned Friend Dr. Mead; and that is, an hot and moiſt Tem- 
perament of che Ain which, is obſerved by Hippocrates, Galen, and 
rhe. general Hiſtories of epidemical Diſeaſes, to attend thoſe Di- 
ſtempers. Vd. Mead of Poiſons, Eſſay 5. p. 161. But indeed, 
whether the Cauſe be this, or poiſonous, malignant Exhalations, 
as others think, the Winds are however very ſalutiferous in ſuch 
Caſes, in cooling the Air, and diſperſing and driving away the 
moiſt or peſtiferous Vapours. 09988 Le of 4 
(2) Fuby 8. 1907; (called for ſome time after the Hot · Tuęſday,) 
was ſo exceflively hot and ſuffocating, by reaſon there was no Wind 
ſtirring, that divers Perſons died, or were in great Danger of 
Death, in their Harveſt- work. Partionlarly one who had formerly 
been my Servant. 2 healthy, luſty, young Man, was killed by the 
Heat: Aud ſeveral Horſes on the Road dropped down and died 
the fame Day. 5 f 1 - | | 
In the fort Auf Notes, having taken Notice of ſome things 
relating to Heat, although it be ſomewhat out of the way, I hope 
the Reader will exciſe me, if I entertain him with ſome Obſer- 
vations I made about the Heat of the Air under the Line, con- 
pared wich the Heat of our Bodies. 7 Patrick, who, as he is 
very accurate in making Barometrical and Thermometrical Inſtru- 
ments, Had the Curioſity for che nicer adjuſting his Thermome- 
ters, to ſend Two abroad under the Care of Two very ſenſible 
ingenious Men, one to the Northern Lat. of 8x ; the other to 
the Parts under the Æquinoctial: In theſe two different Climates, 
the Places Were marked where the Spirits ſtood at the ſevereſt 
Cold and greateſt Hear. And according to theſe Obſervations 
he graduates His Thermometers. With his Standard 1 compared 
my Standard Thermbmerer, from all the Degrees of Cold, I could 
make with Sal Afmoniack, & qe. to the greateſt Degrees of Heat, 
our Thermomkters would reach to. And with the ſame Ther- 
mometer (of mine) 1 experimented the greateſt Heat of my Body, 
in Jul T709. Firſt in an hot Day without Exerciſe, by putting 
the Ball of my Thermometer under my Armpits, and other hotteſt 
Parts of my Body. By which meaus the Spirits were raiſed 284 
Tenths of an Inch above the * After that, in a much 8 
| 9 72 


ah the Mariner in long Voyages. from Ealt to 
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d ilendos ſatorum atq; arborum fruſtus; quos ad. matyeritatem cum # 
lis cauſes adducit ipſa j act atio, — eibum in ſumma, & # 
torpeat, promoyens. Dedit ventos ad ulteriorg noſcenda : fuiſſet ein 
imperitum animal, & ſine magna experientig | rerum Homo, | ſs eit 


- Fionis fierent communi a; non ut legiones equitemg; geſtarent, nec u 
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18 Of the Winds. Book I. 
* Habitation; which would otheriviſe be 


t be : 


e habitable. 
To theſe I might add many cies x great Conver 
encies of the Winds in various 1 and various 
Buſineſſes. I might particular! inſiſt -upon its 
eat Uſe to Wn 5 rt Men. to the fartheft diſtant 
Regions of the World () and I might particularly 
of the general and coaſtin Trade-Winds, the 
and the Land- Breezes; (4 the one ſerving to 


the other 2 to er to 1 
; — gilit. e; 


* 


= nd indes! a as hot. 28 9 whh d. as, — after 
had heated my ſelf with ſtrong Exerciſe too, as much as I could 
well bear, I again tried the ſame Experiment, but could not get 
the Spirits above 288 Tenths 3 which I thought an inconſiderable 
Difference,» for ſo ſeemingly a very different Heat of my Bod). 
But from ſome Experiments I have made (altho I have unforty- 
nately forgotten it) in very cald Weather, I imagine the Heat of 
an healtby; Body to be always much the fame in the warmeſt Part 
thereof, both in Summer and Winter. Now between thoſe ver 
Degrees of 284 and 288, the Point of che equatorial Heat fafleth. 
From which Obſervation it appears, that there is pretty nearly 21 
equal Contemperament of the Warmth of our Bodies, to that of 
the hotreſt Part of the Atmoſphere inhabited by us. 
If the Proportion of the Degrees of Heat be deſired from the 
- Freezing-point, to the Winter, Spring, and Summer Air, the 
Heat of Man's Body, of heated Water, melted Morals, and ſo tif 
actual Fire; an Account may be met wich of it, * mol 
— Friend, the gerd Iſaac Newton,, in, Phil, Ns 


#) 5 hoc Providentia, « Difpoſi itor ile Mund; Deus, aera ver 
tis exercendum dedit, nun ut nos claſſes partem freti  occupatun 
eomplere mus milite armato, & c. Dedie ille wentes ad. cuſiodiendqn 
cli erung; temperiems ad evacandas ſupprimendaſy, aques, 


kgs 4 - 4 . " 
2 r 


2>8>% 


cumſeriberetur natalis ſoli-fine. Dedit ventos ut moda cu f. 


pernicioſa gentibus arma tranſveherent. Seneca, ibid. 
(4) Sea-Brezzes commonly riſe in the 27 about Nine 4 Lon 


2 They rſt approach the Shure gently, as if they were afraid {0 
com 
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(Chaps I. Of the Winds. 19 

Places; the "wh ſerving to carry him into his Har- 

bour, the other, to b uns pmoyt But I ſhould go 
tic 


too far to take\n ea ulars (5). Leaving 
therefore the Winds, I proceed in the next Place to 


the  Cloudaand Rain, A wal. 4 BE A 
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er r [the Sea ber, it fs t be Shore, 7 ft reac 4 
ru 22 and dorm” wy G 1 in HY pariſtn 0 5 f 

Hig aftts iv has each Arr By fans pretty dux "and 

. Jo denke aſeth gradually til Twelve a Clock ;, then it is commonly 

ſtrongeſt, laſts ſo till Two or Three, a very brisk Gale: — Aſter 

Ane . Ben to dle 4 % aud gradually 1 


til alis peut ; and abont ere is lulledeeheꝙ, and 


- comes, mh, are wil next eee Ii: oon ſſjc 
An 85 4þe, Fog, Breezes 45 eiu the Da, an 1125 ap the Fight ; ; 
ſe on thegoreny The LandrBregzes), blow in the yg hey and neſt. in 


the Day, alternately ſucceeding each other. _——, The Fring af (he. 
ten And Twelve at Night,, and laſt. till Six, Age e in 
the Monm ng Dampier s, Diſc. of Winds, ch. 4. 

5) One thing more I believe ſome of my Fange 5b. expect 
from me is, that I fhew. the Reſult of camparing my Obſer- 
vations of the, Winds, with others they know I, have ; 27 25 
Switzarland, ltaly, France, and ſome of our Parts of Rag lend. 

the Obſervations being ſome of hem but of one Lear, and woft 
of the reſt of but a few Vears, I have not been able to determine 
any gresbtters, The chief of what I have obſerved i is, that 
the Winds-in all: cheſe places ſeldom agree, but when they moſt 
certainly do ſo, it is commonly when the Winds axe ſtrong, and 
of long continuance in the fame Quarter: And more. It ink i in 
the Northerly and Eaſterly, than other Points. Alſo2 ſtrong 
Wind i in ,Qne, Place, is oſten times a weak one in another Place, or 
f ,-accordimg as Places have been nearer, or Krgher diftanr. 
Fid Phil. TranſeiNo--297, & 321. But to give a good and tole · 
rabie Account of chis or any other of the Weather, it. is geceſſary 
to have good Hiſtories thereof from all Parts 3 which, as yer we 
have hut fe of, and they en for want el * * 
deut Obſervations. | 
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: VE Clouds and Rain (r) we ſhall find to be no 

| leſs uſeful Meteors than the laſt mentioned; 
as is manifeſt in the refreſhing pleaſant Shades 
which the Clouds afford, and the fertile Dews and 
\ Showers. which they pour down on the Thees and 


the * . — 
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0, Clouds and Rain are made of Vapours raiſed from Water, 
or Moiſture only. So that I utterly exclude the Notion of Dry, 
Terrene Exhalations, or Fumes, talked much of by moſt Philoſo- 
hers; Fumes being really no other than che humid Parts of 
n ee 
Theſe Vapours are demonſtratively no other than ſmall Bubbles, 
or Veſicule deratched from the Waters by the Power of che So- 
lar, or Subterraneous Heat, or both. Of which ſee Bont 2. Chap. 5. 
Nute 2. And being lighter than the Atmoſphere, are buoyed up 
| thereby, until they become of an equal Weight therewirh, in ſotne 
ol its Regions aloft in the Air, or nearer the Eurth; in which 
thoſe Vapours are formed into Clouds, Rain, Snow, Hail, Light- 
© | ning, Dew, Miſts, and other Meteors. a1 Sls © 


i In this Formation of Meteors the grand Agent is Cold; which 01 
1. commonly, if not always, oceupies the ſuperior Regions of the fo 
1 Air; as is manifeſt from choſe Mountains Which exalt their lofty v. 


Tops into the — and middle Regions, and are always covered 
with Snow and ſce. a | i e wW 
This Cold, if ir ap roaches near the Earth, preſently precipi be 

rates the Vapours, cither in Dews ; or if the Vapours more copi- Pa 

ouſly aſcend, and ſoon meet the Cold, they are then condenſed into Ha 
Miſting, or elſe into Showers of ſmall Rain, falling in numerous, vit 

thick, ſmall Drops : But if thoſe Vapours are not only copiotis boy 

bur alſo as heavy as our lower Air it ſelf, (by means thefr Blad · int 

ders are thiek and fuller of Water,) in this Caſe the become to f 
viſible, ſwim but a little Height above the Earth, and make what in 

we call a Miſt or Fog, But it they are a Degree lighter, ſo as to 1 

2 mount higher, but not any great Height, as alſo meet not with in x 
Cold enbdugh to condenſe them, nor Wind to diffipate them, they 

then form an heavy, thick, dark Sky, laſting oftentimes for ſeveral 
Weeks without either Sun or Rain. And in this Caſe, I have 

ſcarcs 


Plants, i which would languiſh and die with perpe- 
tual Drought, but are bereby made Verdant and 
Flouriſhing, Gay and Ornamental; ſo that (as 
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ſcarce eyer known it to rain, till it hath been firſ# Fair, and then 
Foul. And Mr. Clarke, (an ingenious Clergy-man of Norfol#, who 
in his Life-rime, long before me, took notice of it, and kept a Re- 
giſter of the Weather for Thirty Years, which his learned Grand- 
ſon, Dr. Samuel Clarke put into my Hands, he, 1fay) faith, he 
ſcarce'ever obſerved the Rule to fail in all chat time; only he 
adds, If the Wind be in ſome of the tafterly Points, But I have ob- 
ſerved the ſame to happen, be the Wind where it will. And from 
what bath been faid, the Caſe is eaſily accounted for, vis whilſt 
the Vapours remain in the fame State, the Weather doth fo too. 
And ſueh Weather is generally attended with moderate Warmth, 
and with Htele or no Wind to diſturb the Vapours, aud an heavy 
Atmoſphere to ſupport them, the Barometer being commonly high 
then. But when the Cold 2 cheth, and by condenſing, drives 
the Vapours into Clouds or Drops, then is way made for the Sun- 
beams, till the fame Vapours, being by further Condenſation, 
formed into Rain, fall down in Drops, 
The Cold's approaching the Vapours, and conſequently the 
Alteration of ſuch dark Weather I have before-hand perceived, 
by ſome few ſmall Drops of Rain, Hail, or Snow, now and then 
falling; before any Alteration hathj been in the Weather; which I 
take to be from the Cold meeting ſome of the Araggling Vapours, 
or the uppermoſt of them, and condenfing them into TP be- 
fore it arrives unto, and exerts it ſelf upon the main Body of 


2 — below. | E # | 
have more largely than ordinary inſiſted upon this part of the 
Weather, partly, as being ſomewhat out of the way; butchiefly, 
becauſe ir gives light to many other Phznomena of rhe Weather, 
Particularly we may hence diſcover the Original of Clouds, Rain, 
Hail, and Snow'z that they are Vapours carried aloft by the Gra- 
vity of che Air, which meeting together ſo 8 to make 2 Fog a- 
bove, \ they thereby form a Cloud : If the Cold condenſeth them 
into Drops, they then fall in Rain, ifthe Cold be not intenſe enough 
to freeze them: Bur if the Cold freezeth them in the Clouds, or 
in their Fall through the Air, they ten become Halt, or Snow. 
As to Lightning, and other enkind led Vapourt, I need ſay little 
in chis Place, 104 ſhall cherefore only obſerve, tht they owe alſo 
their Riſe to Vapours; bur ſuch 'Vapgurs® as are detutehed from 
mineral 'Juyees;” or atleaſt that are mingled with them, and are 
fired by Ferthetttatiorr nn bong ne P 
no Kir 573 10 4 Cr Another 
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Rain amounted. to above two Inches Depth, which: ie 2 large 


repdered thicker by;that means, ſo as to become heavier; than the 


; tat VapourgcolleQed. together. da 2 « WOJry 03 1181 11 
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22: Of the Cloudo au Rain. Boche T. 
e Pfalfnſt ſaith, Pal 66. 12, 120 Th# Fvrle Hills 
royee on every fide, and th Valleys ſhut for joy, rey 
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.Anarher Phenomenon reſolyable; from what, hath, been .faid- is, 

why, a cad, is always 2, wet dummer, vis. becauſe. che Yapows: 

riſing plentifully then, are by, the Cold ſoon collected into Rain. 

ge e Inſtance of this we had in the Summer of 1708, 
0 4 


* r 


* 2 — 


= \ 


part of; which, eſpecially about the So/ſtice, was much colder; than 
uſually, , On June 12, it was fo:cold, 'that my Thermometer was 
near the point of Hoar Froft, and in ſome N L heard chere was 
an, Hoax Froſt, and during all: the cool, Weather of that: Month, 
we had frequent, and large Rains, ſo: «thar the whole Months 


Quantity for Upminſter, even in the wetteſt Months, And not on- 
Iy with us at Upminſter, but in other places, partichlarly at Eu. 
rich in Switzerland, they ſeem to have had, as unſeaſonable Cold 
and Wet as uE. Fuit hic menſis.—preter modum humiuus, & 
Magn. quidem egetabilibus bominibuſque, Lamno.; - Multum. compu- 
truit Fænum, $c. complains the jriduſtrious and learned Dr, A J 
Scheuchzer. Of which, and other Par ticulars I have given a larger 
Account in Phil. Trauſ- No. 321. 3175 r r ige 354, 
In which Tranſa&ion I have obſerved: farther, that abque the 
quinoxes we (at Upminſter qc leaſt) have oftentimes more Rain, 
qt other Seaſons, The Reafon of which is manifeſt from what 
hath heey ſaid >is. in>pring, when the Earth and Waters are looſed 
from the.btumil Con Pr apours ariſe in great plenty 
And thelike they do in Autumn, when the Summer Heata, chat both 
iſhpared them, and warmed the ſuperior Regions, are abated ; 
and then zh Cold of the ſuperior Regions meeting them, conden{th 
them intq Showers, more plentiful han at other Scaſona, when either 
the Vappurs arg fewer, or the Cold that is to condenſe them is leſs 
The manger how Vapours are precipirated by the Cold, ov re. 
duced into Drops, 1 conceive to be thus: Vepours being, 251 ger 
Lid vc other chan inflated Veſicuz of Water; when che meet alli 
With a colder Ain, than what is contained in them, the contained 1 
Air is veduggd into a leſſer Space, and the watery Shell. or Calt 
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Air, by which: they are buoyed up, and conſequently | maſt; needs 
fall down. Alſo many of thoſe thickened: Veſticuls run into ont, 
ang. ſo, form Drops, gyeater or ſmaller, according to the Quanti 


: As to the Rajn of different places, I have in Come of qut Tran 

attions aſſigned the Quantities, particularly in ahe;laſk cised Tun 

chan, I have aſſigned theſe, ys. the Depth of the Rain one — 
fn“... „ß 45 Wi 
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Chap. III. Of \tbe:Clouds and Rain. 23 

And, if to theſe Uſes, we ſhould add the Ori- 

gine of Fountains and Rivers, to Vapours and the 
_g 
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with another, in Engliſh Meaſure, if it was to ſtagnate on- the Earth, 
would amount unto; at Townley. in Lancaſhire 42 inches; at Cy- 
minſter in Efſex 19 4 Inches ; at Zurich in Switzerland 32+ luches; 
at Piſa in Jraly'43 4 Inches; at Paris in France 19 Inches 3 and 
at Lifle in Flanders 24 Inches. 3 | 01% » 
It would be endleſs to reckon up the Bloody and other prodigious 
Rains, taken notice of by Hiſtorians, and other Authors, as, prz- 
ternatural and ominous Accidents; but, if ſtrictly pried into, will 
be found owing to natural Cauſes. Of which, for the Reader's 
Satisfaction, I will give an Inſtance or two. A bloody Rain was 
imagined to have fallen in France, which put the Country People 
into ſo great a fright, chat they left their Work in the Fields, and 
in great haſte flew to the neighbouring Houſes. Peiriſe (then in 
the Neighbourhood) ſtrictly enquiring into the Cauſe, found it to 
be only red Drops coming from a fort of Butterfly, that ſſeu about 
in great Numbers at that time, as he concluded from ſeeing ſueh 
red Drops come from them; and becauſe theſe Drops were laid, 
Ion ſupra edificia, now in devexis lapidum ſuperficiebus, uti debuerat 
contingere, ſt & celo ſanguine pluiſſet; ſed in ſubcays potius & in 
oramini t, quod pariemes iis tingebantur, non qui in 
medii oppidis, ſed qui ag rorum vicini erant, neque ſecundum partes 
elatiores, ſed ad 2. ſolum altitudinem, quant am volitare Pa- 
Piliones ſolent. Gaſſend in vit. Peiresk. L. 2. p. 136. 123 
So Dr. Aerret faith alſo, Pluvie Sanguinis quam certiſſimò conſt at 
efſe tantum Inſeftorum eæerementa : Pluvia Tritici quam nibil aliud 
efſe quam Hedere buicifere grana 4 Sturnis devorata excretaque com- 
paranti liquidiſſimè patet. Pinax rerum, Cc. pag. 220. 1 
The curious Wor tells of the raining of Brimſtone, Ax. 1646. 
Maii 16. Hic Hafnie cum ingenti pluvia tota urbs, omneſque; #4 
mundarentur plates, ut Prey canon impedi ret, Sulphureoque odore 
arrem inſiceret, dilapfis aliquantulum aqui, quibuſdam in. loci; colli- 
gerelicuit Sulphureum pulverem, cujus port ionem ſervo, colore, adore, & 
ali verum Sulphur ferentem. Muſ. Worm. L f. c. II. Sect. 1. 
Together with the Rain we might take notice of other Meteors, 
particularly Snow ; which although an irkſome Gueſt, yet hath its 
great Uſes,” if all be true, that che tamous T. Bartholin ſaith of i 
who wrote a Book de Mi vis uſi Medico. In which he ſhews, of 
what great Uſe Snow is in fructitying che Earth, preſeryingtrom 
the Plague, curing Feavers, Colicks, Head-Aches, ' Tooth: Aches, 
— Pleuriſies, (tor which Ute, he ſzich his Country- M- 
men of Denmark keep Snow -· water gatheredo in March) alſo in 
prolonglog, Life, — — in the {pine 
| C 4 
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that live to a great Age,) and g dead Bodies; Inſtances 
of which he gives in Perſons wed. — the Snow in 
the Alpes, which are found uncorrupted in the Summer, when the 
Snow is melted; which ſad ff — he himſelf was an Eye · wit 
neſs of. And at Spitzberg in —— dead Bodies remain en- 
tire and uncorrupted for Thirry Years. — laſtly, concerning ſuch 
25 are ſo preſerv'd when ſlain, he ſaith they remain in/ the ſame 
Poſture and Figure. Of which he gives this odd Example, Yiſum 
id extra urbem noſtram C Hafniam) quum, 11 Feb. 1659. oppugnante 
boſtes repell erentur, ma ftrage occ t ; ali enim rigid 
iraum vultum oftendebant, alii ocules el atas, alu ore diducto ringen. 
tes, alis brachiis extenſis Gladium minari, ali; ala _ profirari 4. 
cebant. Barthol. de uſu Niv. e. 12. | 
Bur although Snow be attended with the Eflefts here named, 
and others ſpecified by the learned Bartholin ; yer this is not to 
be 2 to any pecullar Virtue in the Snow, but ſome other 
Cauſe. Thus when it is ſaid to fru#ify the Earth, it doth ſo. by 
_ guarding the Corn, or other Vegetables againſt the intenſer Cold 
of the Air, eſpecially the cold piercing Winds z: which the Huf: 
bandmen obſerve to be the moſt injurious: to their Corn, of all 
Weathers, So for Conſerving-dead Bodies, it doth it by conſtips 
ting ſuch Bodies, and porn all ſuch Fermentacions, or inter. 
nal Conflicts of their Particles, as would produce Corruption. 
Such an Example as the preceding is. faid to have ed 
ſome Years ago at Paris, in — in a Cellar for ſuppoſedꝭhid 
den Treaſure; in which after digging ſome Hours, the Maid ge- 
ing to call her Maſter, found them all in their digging Poſtures 
but dead. This being noiſed abroad, brought in, not only the 
People, but Magiſtrates alſo, who found them accordingly ; 1 
qui ligone terram effoderat, & ſocins qui pala eftaſſam terram remv 
veraty ambo pedibus fta bunt quaſe ſuv quiſque operi aſſixus-  incubu- 
Het, ux0r unius quaſs ab opere defeſſa in *. ſollieito quoden 
vultu, ſedebat, inclinato in pal mam manss geni bus innitentis capite; 
puerulus laxatis braccis in margine excavate foyes defixis in tertan 
oculis alvum exonerabat; omnes in naturali ſitu,  carnee tanquan 
ſtatue rigidi, apertis oculis & vultu vitam quaſs reſpirante, exam 
mes flabant. Dr. Bern. Connor, Diſſert. Med. Phyf. p. 15. 
The Doctor attributes all this to Cold; but Meare: think there 
could-be Cold enough to do all this at Paris, and in a Cella 
But his fdllowing Stories are not improbable, of 
Cantexillcd with Cold, that remain in <a very ſame Po 
in Which * — „ W 
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loſophers (2) have done, we ſhould have another In- 
ſtance of the great Uſe and Benefit of that Meteor. 

And now, it we reflect upon this * Ap- 
pendage of the Terraqueous Globe, the Arm pbere; 
and conſider the abſolute Neceſlity thereof to ma- 
ny Uſes of our Globe, and its great Convenience 
to the whole; And in a Word, that it anſwereth 
all the Ends and that we can ſuppoſe there 
can be for ſuch an Appendage :. Who can but own 
this to be the Contrivance, the Work of the great 
Creator? Who would ever ſay or imagine ſuch a 


Body, ſo different from the Globe it ſerves, could 


be made by Chance, or be adapted ſo exactly to 
all thoſe fore mentioned grand Ends, by any other 
Efficient, than by the Power and Wiſdom of the 
infinite GOD! Who would not rather, from ſo no- 


ble'a Work; ; readily acknowledge the Workman, 
(3) and as eaſily, . conclude the Atmoſphere to be 
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this Inſtance, that happened two Years before, of a Soldier who 
unfortunately ſtragled from his Company that were forraging, 
and was killed with the Cold, but was thought to have fallen in- 
to the Enemies Hands. But ſoon after their return to their Quar- 
ters, they ſaw their Comrade returning fitting on Horſeback; and 


coming to congratulate him, found him and that he had 


been brought thither in the ſame Poſture on Horſeback, notwith- 
ſtanding the jolting of the Horſe. Ibid. p. 18. | 
(2) Of this Opinion was my late-moſt ingenions and learned 
Friend, Mr. Ray, whoſe Reaſons ſee in his Phyſco-Theolog. Diſ- 
courſes, Diſc. a. ch 2. p. 89, Cc. So alſo my noleſs learned and 
ingenious Friends, Dr. Halley, and the late Dr. Hook, - many of 
the French Vertnoſo's alfo, and divers, other very conſiderable Men 
before them, too many to be ſpecified here. 4 1 N 
(3). A Polycletum qui dem ad mirabimur propter partium Sta- 
tu. convenient iam ac proportionem ? Naturam autem non modo non 
laudabimus, ſed omni etiam arte privabims, que parti um proportio- 
vem non ſolum extrinſecus more Statuariorum, ſed in prof undo eri am 
ſerrarit? Nane & Polycletus ipſe Nature eft imitator, in quibus 
ſaltem eam potuit imitari? Potuit autem in ſolis externis. partibus 
— artem conſidergyit, With much more to the like pur- 
le, Galen. de Uſ. Part. I. 19. c. 1. 
158. made 
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HU s much for the firſt Thing 'to 


miniſtering 
the Terraquedus Globe, the Atmoſphere,” and 
A Mctiory; the next Appendage e is Licks. (1) 
Concerning which, Fhave in my Survey of the 
Heavens (2) ſhewed yhat admirable Contrivantm 
the infinitely wiſeTteator -hath for the affording 
L this noble, glorious? and comfortable Benefit to 
6 other Globes, as well as ours; the Proviſion he hath 


n 


made by Moons, as wel! as by the Sun, for FRE Cort: 
numication of it . * tl 4; geck 16145 61 4 , 


nig 99 18/71 vow am} 434+ mow pits He 144 4; 
— — | * ö | — - _ 
wo) hae 1 tick F : wbocH 
Phy Wo is not worth while 1 to enumerate the Oplaions of the 

arefiuni Cant eſians Und others about the Nature of Light 
Atiſtoele making it a Qunii ty ; cartes a Pulfion; or Motion of the 
Globules of the ſecond Element, Vid. cartes Printip. p. 3. G. 35 6c 
But with dhe 'Moderns, ' I take Light to confift o material Parti 
des, propa gated from the Sun, and other luminous Bodies, not 
inſtantaneouſty, but in time, according to the Notes following i 
| chis Chapter. But not to inſiſt upon other Ar ts for the 
Proof of it, dur noble Founder m ved the Materiality d 

Light and Heat, from actual — on Silver, „ Tin, 
Led, Spel ter; txon, — and other Bodies, (bot 
naked, and cloſely ſhue up) to the Fire: All-which were conſtant 
h found to receive an. Incretent of Weight: I wih he eould have 
met with 2 favourable Seaſon, to have tried his 
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happIV. Of Liobt 27 
And now let us briefly. — the great Ne- 
eſſity and Uſe thereof to all our Animal World. 
And this we ſhall find to be little leſs than the ve- 
Life and Pleaſure of all thoſs Creatures. For 
hat Benefit would Life be of, what 1 25 _ 
INTO would it be for us to Fiye in 
Darkneſs ? How could we provide ou,j ele ui ich 
dod and Neceffaries? ' How e go about the 
caſt Buſineſs, correſpond with one another, or be 
pf any Uſe in the World, or or ON, be the 
ame to us, without Lig ut, and adimtrable Or- 
5 of the Body, wien the great Oearbr hath 
lapted to the Perception of that great Benefit. 
But now by the help of this admmrable, this firſt 
ade (3), becauſe moſt — Creatuje of 
by this, I ſay, all the Animal World is enabled t 
here and t ere, as their occafions call; they can 
franſact their Buff nes dy Day, and refreſh and te. 
ait themſelves by Night, with Reſt, and Sleep 
| hey can with Admiration and Pleaftite, behold 
he glorious Works of God ; they can view the 
lories of the Heavens, and ſee the Beauties of the 
lowry Fields, the gay attire of the . feathered 
— the exquiſite Garnitare of many Quad ru- 
Inſects, and other Creatures; they can take 
"the delightſome Lands kips of divers Countries, 
and Places; they can with admiration. ſee the great 
reator 8 wonderful Art and - Contrivance in the 
Parts of Animals and Vegetables: And in à word, 
t hold the Harmony of this lower World, and of 
the Globes above; and ſurvey GOD's rcp Work- 
manſup.an every —— | 
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28 0 Light. Book J 
Jo all which I might add the Improyeinents 
which the Sagacity of Men hath made of this noble 
Creature. of God, by the Refractions and Reflection 
Glaſſes. But it chant be endleſs to enumerate 
its particular Uſes and Benefits to our World. 
But Th 1 * g ge are two her 
concerning whic erve an e 
Remark; and that js, its ſwift and almoſt inſt 
neous Motion; and its vaſt Extenſion. | 


1. It is a very great Act of the Providence of 


God, that ſo great a Benefit as Light is, is not long 


in its Paſſage from Place to Place. For was the 


| Motion thereof no ſwifter than the Motion of the 
agreat Gan Lies on Earth, ſuch as of a Bullet out of 
a great Gun, or even o 2 Sound (4) (which is the 
Witten Mo otion we have. next Light), in this Caſe 

would take up, in — Progreſs from the Suy 

to us, above thirty two Years, at the Rate of the 


firſt, and above e Y e Th the ler oh thei 


latter * 


8819 . - 


err rere, 


O b ts be ungrateful to the Curious, wo rake node 
the Velocity of theſe two Things. 

According to the Canton 'of e A Buller-ſhor out 
of a great 92 Fathom in 2-Second+ of Time, (vi 
Merſen. Balift.) w 18 _ to 5991 Feet Engliſh, and accont 
ing to the Computation gen,, it would be 23 Years it 
—— from 1 Earth to — But according to my ov! 

ſeryations made with one of her Majeſty's Sakers, and a ven 
- accurate Pendulum-Chronometer, a Bullet, at its firſt Diſchargs 
flies 310 Yards in five Half-ſeconds, which is a Mile in a lit 
above 17 Half ſeconds, - And allowing the Sun's Diſtance, as it 
the next Note, a Bullet would be.g2+ Tears in flying wich 4 
utmoſt Velocity to the Sun. 

As to the Velocity of Sound, ſee Book 4. Chap. 3. Note 28, accordint 
to which rate there mentioned, a Sound would be near 17 Vea 
in flying as far as the diſtance 1s from, the Earth to the Sun, Cor 
Fr hae the B nts of the Acad. del (iment, p. 140, G 
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hay IV. OF Light. 29 
he Inconveniencies of which would be, its 
Energy and Vigour would be Srendy cooled and 
abated z_ its Rays would be leſs penetrant; and 
Darkneſs would with greater difficulty and much 
nels, be diſſipated, eſpecially _—_ fainter 
in of our ſublunaty luminous Bodies. But 
paſſing with ſuch prodigious Velocity; with nea 
the inſtantaneous Swiſtneſs of almoſt two Hundr 
Thouſand Englifb Miles in one Second of Time, 


lich is the fame thing) being but about 
eben or Eight Minutes of an Hour in coming 
8 Hiaffetl 8.5 * 13S Dent id $5: hs 
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) Mr Romer's ingenious Hypotheſis abont dhe Velocity of 
Light; hach been eſtabliſned by the Royal Academy, and in the 
WObſeryatory for eight Years, as our Phil. Tranſ. No. 136. obſerve 
from the Journ. des Scavans; our woſt eminent Aſtronomers alſo 
in England admit it: But Dr. Hook thinks with Monſieur Cartes, 
the Motion of Light inſtantaneous, Hook Poſt. Works, pag. 77. And 
this he endeavours to explain, pag. 1 30, & 

What Mr. Romer's Hypotheſis is, may be feen. in the Phil. 
Tranſat; before- cited: As alſo in the before · mentioned Sir Iſaac 
Newton's Optichs : Light is propagated from luminous Bodies in time, 
and ſpend: about ſeven or eight Minutes of an Hour in paſſing ' from 
he Sun to the Earth. This was firſt obſerved by Romer, and then 
py others, by means of the Eclipſes of the Satellites of Jupiter. For 
theſe Eclipſes, when the Earth is between the Sun and Jupiter, 
en about ſeven or eight Minutes ſooner than they. ought to do by the 
ables, and when the Earth: is — the O, they happen about 
even or eight Minutes later than they ought to do: The reaſom being, 
that the Light of the Satellites hath farther to ge in the latter Cole 


6 than in the former, | by the Diameter of the Earth's Orbit. Newt. 
(le Opt. L. 2. Part. 3. Prop. 11. 8 . 2 > 
in No foraſmuch as the Diſtance between the Sun and the Earth 


{according ro-the:Compurations in my A/iro-Theolrgy, B. 1. (h. 3. 
Nute 2.) is 86051398 Engliſh Miles; therefore, at the rate of 
74 Minutes, or 450 Seconds in paſſing from the Sun, Light will 
de found to fly above 191225 Miles in one Second of Time. 


_- 


{ 


ATT | 40 d | "Ws 74 | - (9 Dr. 
he | 


— 


7 2 Oo Lb ol (Book. 
ed, we, receive the kindly and. nfluence N 


25 e 3 cature. Sf Gag” 6 
c thing at. 17 t 
r e incoinpr 

a „„ e bl 
e ene be i averſe 9 it 5 or: the. Ex 

penn, All pre, angs: I rfl F 
by, hich is {o great, | tuyere tieComg hen 
ons of Man's Underſt 5 b 


1 os many have aſſerted it 2 ſolntely Infinite 
* and without any Limits or Bounds. | 

- And that this noble Creature of God is of thi 
Extent, (7) is manifeſt from our ſeeing ſome of the 
fartheſt t Objects, the e ſom 
With our naked Eye, ſome with the x of 7 
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Dr. Hook Poſt. Works. Leftof 8 36. 
7) For the proof of this vaſt Extent of Light, I ſhall take th 
of rhe fame great Man. . pag. 77. I ſaich he, 1 
firſs the vaſt Diflence betweew ws and the Sun, which fas | 
the beſt and lateſt Obſervations in Aſtronomy, i judged. to be ubw 
'To000Diamerers of the Earth, each of which is abaut 732.5 Engl 
_ "#6les; therefore, the Sun's diſtance is 3925000 Miles 3 and Ar 
that according to the Obſervation, lich I publiſhed te pm 
#he Motion of rhe Earth, Cvhich were. Obſervations. of the Parall 
of ſome of che fixt Stars in the Head of Draco, made in 169 
the whole Diameter of the Orb, viz. 20000, made the Subtenſe bw 
one Minute 10 one v the ßer Stars, which cannot therefore be 1 
- fant thah 43438 Diameter ef this Break Orb, and conſequent) 
68760000 Diameter: of the Earth : | And if this Star be ane. f # 
'weareſt, and that the Stars that are if, Degree leſſer in Magnitut 
(1 mean not of the Second Magnitude, ' becauſe — may be mam b 
between the firſt and Second) be u much) farther ; and amin 
(fore yet ſmaller be three times as far; and 4 fourth four time 
far, and ſo onward, poſſibly to ares ioo Degrees of Magnitude ſui N ER 
«5 may be diſcovered by longer and longer Teleſcopes, that they m9 
be 100 times as far; then certainly this material Expanſion, « pa 
of which we are, muſt be ſo great, that "twill infinitely exceed ol 


ſhallow Conception to imagine. Now, by what I laſt — 57a) * 
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ChiggTV. Of Libr. 31 
Inſtruments, und others in all probability farther 
and farther, with! better and better Inſtruments: 
And had we Inſtruments of Power, equivalent to 
the Extent of Light, the luminous Bodies of of the ut- 
maſt Parts of the Univerſe, would for the ſame 
— . tles ” re ain ni 3 * ©? 
Now as Light is of great to unpower us to 
i Objects at all, {o. the Extehſign thereof 18. 15 
eful to enable us to ſee Objects afar off. 
means we are afforded a Ken of thoſe many 
Joris Works of the infinite Creator, "viſible" 
ee d can improve: them to ſeme 
the nobleſt Sciences, and r aner lleut Ui of 
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Hs the Cauſe of "bh the —— Saba doc not Are 
to determine for want of Phænomena, upon which Foundation it 
ig chat that Philoſ 4 rqunded, and not chimerical and 
umncertain Hypotheſes t whatever the Cauſe e is, chat Cauſe je . 
nbtrates even to ffs Ga of the Sun and Planets, without any 4 5 
maten of its Virtue ; and it acleth not actonding. ro the Superfice 7 
ies (as Mechanical Cauſes do) but in proportion to the Quantity i il 
ir Solid Matter; and laſtly, it acteth «ll 22 it at immenſe d. 
 Pances, decreaſing in duplicate proportion to thoſe diſtances, as Sir 1/+ 
4 Newton faith, Princip. pag. What uſeful Deductions, nl 
[what a rational Philoſophy Ms hack n n 1 myk 
ſeen in the ſame Book. s 
This Attraction, or Gravity, as its Foicn is in 2 certain pro | 
ſo makes the Deſcent of Bodies to be at 2 certain ra 
\ ind was it not for the Reſiſtance of the Medium, all Bodis il 
would deſcend to the Earth at che ſame rate ; the lighteſt | Dom 
at ſwifcly as the heavieſt Mineral : As is manifeſt 2 the Air-Pum 
in which the lighteſt. Feather, Duſt, & ec. and a piece of Lead. dra 
don ſcemingly in the ſame. Time, from the Top to the Bot: a 
NaH 2 tall exhauſted Receiver. | 3 
The rate of the Deſcent of heavy Bodies, according to G4. 
bes, Mr. ens, and Dr. Halley (after chem) is 16 Feet one lud 
in one Second of Time ; and in more Seconds, as the Squares «if 
thoſe Times. But in ſome accurate ents made in St. Pauli 
Dome, June 9. 17 to, at the Height of 229 Feet, the Deſcent uu 
ſcarcely 14 Feet in the firſt Second. The E ents were mad: 
in the Preſence of ſome very conſiderable bers of the Roß 
Society by Mr. Hewksbee, __ their Operator, with glafs hollow 
ſome empty, ſome. ' filled ed with Quick-filver, the Baromez 
at 2.97, the Thermometer 60 Degrees above Freezing. ITE 
Weight of the Bulls, a: i . r 
& in this Table. edt. I 
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Chap. V. Of: Gravity. - 33 
noble-Contrivance this of Gravity is, for keeping 
the feveral Globes of the Univerle from ſhattering 
to pieces, as they evidently mult do in a little time 
by their ſwift Rotation round their own Axes (2). 
The Terraqueous Globe particularly, which circum- 
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The reaſon why the heavy, full Balls fell in half the time of the 
hollow ones, was the Reſiſtencę of the Air. Which Reſiſtence is 
very ingeniouſiy and accurately aſfgned by Dr. Wall, in Philoſ. 
Tran. N.-486. And the cauſe of the Reſiſtence of all Fluids, (as 
Sir Iſaac Newton; Opt. Q. 20.) is partly from the Fridfion of the 
parts of che Fluid, pardy from the Inertia thereof. The Reſiſtence 
2 ſpherical Body meets with from Friction, is as the right Angle 
under the Dizmerer, and the Velocity of the moving Body: And 
the Reſiſtence from che Nis. Inertie, is as the Square of that Produtt. 

For a farther Account of the Properties and Proportions; Gr. 


oc oe Gravity in the Fall or Projection of Bodies, 1 ſhall refer to the 
ug; larger Accounts of Gallilaus, Torricelius, Huygens, Sir Iſaac Newton, 
.. or to the thorter Accounts of Dr. Halley in Philoſ. Tranſ. 


= abridged by Mr. Lowthorp, Vol. I. p. $61. or Dr. Clarke in his 
Notes on Robaidlt, Phyſ 2. e. 28. F. 13,16. And for the Refiſtence 
of Fluids, I refer to Dr. Wallis before - cited, and the AF. Erudit. 
Lipſ. May 169g where there is a way to find the Force of 
Mediums upon Bodies of different Figures. | 

(2) That che heavenly Bodies move round their own Axes is, 
beyond all doubt, manifeſt to our Eye, in ſome of chem, from the 
Spots vilible on them. The Spots on the Sun (cafily viſible with 
an ordinary Glefs) do manifeſt him to revolve round his own 
Axis in about 28-4 Days. The Spots on T and g prove thoſe 
two Planets to revolve alſo from Eaſt to Weſt, as Dr. Hook diſcover d 
in 1564, and 1665. And 8 alſo (although near the ſtrong Rays 
of the Sun) hath, from ſome Spots, been &tſcovered by Mr. Caim, 
an 1686, and 1557, to have 2 Manifeſt Rotation. V. Loth. Abridg, 
Vol. 1. p. 362, and 423, 423. And ſuch Uniformity hath the 
rextor obſerv'd in che Works of Nature, that what is obſervable in 
one, is generally to be found in all others of the ſame kind. So 
chat fince tis manifeſt thè Sun, and three of his Planers whirl round, 
It is very reaſonable to conclude all the reſt do fo too, yea, every 
Globe of the Univerſe. | | | 
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24 of Gravily, Book 1 
volves at the rate of above 1000 Miles an Hour (3), 
would by the centrifugal force of that Motion, be 
ſoon diſſipated, and ſpirtled into the circumambi. 
ent Space, was it not kept together by this noble 


Contrivance of the Creator, this natural inherent 
Power, namely, the Power of Attraction, or Gre 


vity. 

7 as by this Power our Globe is defended 2 
gainſt Diſſipation, ſo all its Parts are kept in ther 
proper Place and Order. All material Things do na 
turally gravitate thereto, and unite themſelves there 
with, and fo preſerve its Bulk intire (4). And the 
fleeting Waters, the moſt unruly of all its Parts 
do by this means keep their conſtant zquipoife ui 
the Globe (5), and remain in that Place which, the 
Pſalmiſt faith, God had founded for them ; a bound l | 
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(3) The Earth's Circumference being 25031 + Miles, (aceordin 
to Book II. Chap. 2. Note 1.) if we divide that into 24 Hours, * 
ſhall find the Motion of the Earth to be nearly 1043 Miles in 2 
Hour. Which, by the by, is a far more reaſonable and leſs rap Yi 
Rate, than that of the Sun would be, if we ſuppoſe the Earth "if 
ſtand ſtill, and the Sun to move round the Earth. For according vi 
the Proportions.in Note 5, of the preceding Chapter, the Circus 
ference of the Magnus Orbis is 540686225 Engliſh Miles, wh 
divided by 24 Hours, gives 22521364 Miles in an Hour. But wiz 
is this to the Rapidity of the fixt Stars, if we ſuppoſe them, nM 
the Earth, to move? Which is a good Argument tor the Earti' o 
M4) nihi fabilis eſt Mund * 

Nihil majus, quam its lis eſt Mundus, atque ive 
2 ad — 2. — ne excogitari quidem poſſit — : 
Omnes enim partes ejus undique medium locum capeſſentes nitum 
æqualiter- maxime autem corpora inter ſe j undta permanent, c 2 
quodam quaſi vinculo circumd ata collig antur : quod facit ea natw 
que per omnem mundum emni a Mente, & Ratione conficiens, funditw, 
& ad medium rapit, & convertit extrema, Cic. de Nat Deor. Leers 
c. 48. 

(5) Eadem ratione Mare, cum ſupra terram fit, medium tam 
terre locum expetens, conglobatur undique æqualiter, neque redunde es 


unquam, neque effunditur. Id. paulo poſt, 
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Chap. v. Of Gravity. 35 
bad ſet, which they might not paſs, that they turn not 
again to cover the Earth, Pſal. 104. 8, 9. So, that 
Seven in a natural Way, by virtue of this excellent 
1trivance of the Creator, the Obſervations of the 
Pſalmiſt is,perpetually fulfilled, Pſal. 89. 9. Thou 
rulet the raging of the Sea; when the Waves thereof 
ariſe, thou ftilleft them: | | 
'To theſe, and an hundred other Uſes of Gravity 
that I might have named, I ſhall only juſt mention 
Wanother thing owing to it, and that is Levity (6), 
hat whereby, what we call light Bodies ſwim, 


: WE thing no leſs uſetul to the World than its oppoſite; 
Gravity, is in many Reſpects, to divers Tribes of 
Animals, but particularly ſerviceable to the raiſing 
pot Vapours 7), and to their conveyance about 

he World. | 47 
| Bn Ant 
1 


(6) That there is no ſuch thing as poſetive Levity, but that Le- 
ic, is only a leſſer Gravity, is abundantly manifeſted by the acute 
u. A/pb. Borelli de Mot. d Grav. pend. cap. 4- See alſo the 
WP nn0orations of che learned and ingenious Dr. Clark on Rohaults 
une p- r. c. 16. Not 3. Alſo the Exper. of the Acad. del Cimento, 
=. 118. &. Dr. Wallis's Diſc. of Gravity and Gravitation before the 
vio WP Society, Nov. 12. 1674. p. 28, Oc. | | 
) I have before in Note 1. Chap. 3. ſhewn what Faprurs are, and 
1h go they are rais'd. That which 1 ſhall here note, is their Quan- 
Wy. Concerning which the before commended Dr. Halley hath 
e io ven us ſome curious E ments in our Phil Tranſact. which 
Way be met with together in Mr. Lowthorp's Abridg. Vol. II. p. 108. 
d 126, Mr. Sedileau alſo at Paris obſerved it for near three Years, 
y all their Obſervations it appears, that in the Winter Months the 
tus Fa porations are leaſt, and greateft in Summer. and moſt of all in 
in ndy Weather, And by Monſteur Sedileau's Obſervations it ap- 
ars that what is raiſed in Vapours, exceeds that which falleth in 
ain, In the Seven laſt Months of the Year 1688, the Evapora- 
ram ons amounted to 22 Inches 5 Lines; but the Rain only to 11 In- 
unde es 6 Lines: In 1689, the Evaporations were 32 Inches 10 . 
ines; but the Rain 18 Inches 1 Line: In 1690, the Evaporations 
© Inches 11 Lines; the Rain 21 Inches; of a Line. Vid. Mem. 
Math, Phyſ. Ann. 1692. p. 28. 
D 2 If 


36 O Gravy. _. Book I. 
And now from this tranſient View of no other 
than the Out works, than the bare Appendages of 
the Terraqueous Globe, we have ſo manifeſt a Sam. 
ple of the Wiſdom, Power, and Goodneſs of the 
e Creator, that it is eaſy to imagine the whole 


Fabrick is of a piece, the Work of at leaſt a ſxilſul i 
iſt. A Man that ſhould meet with a Palace (8), 
beſet with pleaſant Gardens. adorned with ſtately 
renues, furniſhed with well-contrived Aquæductz, 
aſcades, and all other Appendages, conducing to 
Convenience or Pleaſure, would eaſily imagine, 
that proport ionable Architecture, and Magnificence ö 
were within: But we ſhould conclude the Man wa 
out of his Wits, that ſhould aſſert and plead tha ; 
all was the Work of Chance, or other than of ſome : 
wiſe and ſkilful Hand. And ſo when we ſurvey 
the bare Out-works of this our Globe, when we ſe: : 
ſo vaſt a Body, accouter'd with ſo noble a Furnii 
ture of Air, Light, and Gravity; with every thing 

in ſhort, that is neceſſary to the Preſervation andi 
— of the Globe it ſelf, or that conduceth til | 

the Life, j 

= 1 


Health, and Happineſs, to the Propag il 
tion, and Increaſe of all the prodigious Variety dM 
Creatures the Globe is ſtocked with; when we ſhy] 
nothing wanting, nothing redundant, or frivolou 
nothing botching, or ill-made;, but that every thing 
- ; , \ y 4 


( 


1 2 — 


If it be demanded, What becomes of the overplus of Exhalatia 
that deſcend not in Rain? I anſwer ; They are partly tumble 
don and ſpent by the Winds, and partly deſcend in Dews, wia“, 
amount to à greater quantity than is commonly imagined, Dr. Ha eli 
found the deſcent of Vapours in Dews ſo progigious at St, Hela .“ 
that he makes no doubt to attribute the Origine of Fountains there 
to. And I my ſelf have ſeen in a fill, cool Evening, large thi” 
Clouds hanging without any Motion in the Air, which in two 0B" 
three Hours time have been melted down by Degrees, by che colin © 
7 the Evening, ſo that not any the leaſt remains have been of ta 
_—_— 
(8) See Boot II. Chap. 3. Note 3. | * 
| evel 


Chap. V. Of Gravity. 37 
ven in the very Appendages alone, exactly anſwer- 
Neth all its Ends, and Occafions: What elſe can be 

concluded, but that all was made with manifeſt De- 
Won, and that all the whole Strücture is the Work 
Wot ſome intelligent Being; ſome Artiſt, of Power 
s and Skill equivalent to ſuch a Work ? v4 
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BOOK II. 


it es 
/ the Terraqueons Globe it ſelf, 


in general. 


j 6 
gf „ 
j N. the foregoing Book having diſpatch'd the 
ft Out-works, let us take a Survey of the Princi- 


Lo 


Wet 


pal Fabrick, viz. the Terraqueous Globe it ſelf; 
moſt ſtupendous Work in every particular of it, 
ich doth no leſs aggrandize its Maker (1), than 


— 


wa + 2 n _ Ls 


U 

(1) Licet—eculis quoda m modo contemplari pulchritudinem earum 
erum, quas Divind Providentia dicimus conſtitutas. Ac principio Terre 
niverſa cernatur, locata in niedid mundi ſede, ſolida, & 2 
eſtita floribus, herbis, arboribus, frug i bus. Quorum omni um incredi- 
is mull itudo, inſatiabilt varietate diſtinguilur. Adde huc Fontium 
delidas perennitates, liquores perlucidos Amnium, Riparum veſtitus 
viridiſſmos, Spelunc arum concavas altitudines, Saxorum aſperitates, 
mpentlentiumt Mont iu m altitudints, immenſitateſque Camporum e adde 
iam reconflitds Auti—=—vyends ———Que' verh, & quam varia 
W172 Beſfiarum? ——— 0 Volucrum lapſud, atque cantus? Qui 
Verudum paſts 5 Quid de Hominum genere dicam e Wo quaſs 

ultores terre conſtituti, &. Que fi, ut anims, ſic oculi videre 
oſſemus, nemo cunc tam intuens terram, de Divina Ratione dubitaret, 
ie. de Nat, Deor. I. 2. c. 39. 
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. exquiſite Copies and Imitations of the beſt Artiſts 3 


them, the mere exquiſite we find them to be. 
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38 Of the Terraqueous Globe, &c. Book II 


Every curious, complete Work. doth its Workman, 
Let us caft our Eyes here and there, let us ranſack 
all the Globe, let us with the greateſt Accuracy in- 
ſpect every part thereof, ſearch out the inmoſt Se. 
crets of any of the Creatures; let us examine then 
with all our Gauges, meaſure them with our niceſt 
Rules, pry into them with our Microſcopes, andi 
moſt exquiſite Inſtruments (||), ſtill we find them toi 
bear Teſtimony to their infinite Workman ; and that 
they exceed all Humane Skill fo far, as that the molt 


are no other than rude bungling Pieces to them. Andi 
ſo far are we from being able to eſpy any Detect «i 
Fault in them, that the better we know them, th 
more we admire them; and the farther we ſee int 


And for a Demonſtration of this; I hall, P 

I. Take a general Proſpect of the Terraqueou 
Globe. | | | 
II. Survey its Particulars. 1 
I The things which will fall under a general P 
ſpect of the Globe, will be its Figure Bulk, Moria 
Place, Diſtribution into Earth and Waters, and th 
great Variety of all things upon it, and in it. ; 
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() 7 cannot here omit the Obſeryations that have been made is tle 
later Times, ſince we have had the Uſe and Improvement of the Mic 
ſcope, concerning the great Difference, which by the help of that, dif 
2 betwixt Natural and Artificial Things. WV hatever is Natura 1 
th by that appear adorned with all imaginable Eleg ance and Beau) 
— Whereas the moſt curious works of Art, = ſharpeſt, fn : 
Needle, doth appear as a blunt, rough Bar of Iron, coming from nl 
Furnace or the 4g > The moſt accurate Enyravings, or Emboſſmen'i 
ſeem ſuch rude, bungling, deformed Works, as if they bad been du 
2 1 of Nar or 4 wer So vaſt 4 Difference is there betwiu 
Hl ature, and the Rudeneſs and I eqion of Art, Þ 
Wilk. Nat. Rel. L. 1. Ch. 6. * * | F 
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CHAP..L 
Of the Figure of the Terraqueous Globe. 


T HIS I ſuppoſe I may take for granted to be 
Spherical, or nearly ſo (1). And this muſt be 
allowed to be the moſt commodious, apt Figure for 
a World on many Accounts; as it is moſt capaci- 
ous, as its Surface is equi- diſtant from the Center, 
| not 


— 


(1) Although the Terraqueous Globe be of an orbicular Figure, 
yet it is not ſtrictly ſo, 1. On account of its Hills and Vallies. 
But theſe are inconſiderable to the Earth's Semidiameter, for they 
are but as the Duſt upon a common Globe. But, 2. Our modern 
Aſtronomers affign a much greater Variation from a globous Form, 
namely, that of a prolate Sphæroid, making the polar about 
Miles ſhorter than the Equatorial Diameter. The Cauſe of which 
they make to be the centrifugal Force of the diurnal Rotation of 
the Globe. | 

This Figure they imagine is ih Jupiter, his Polar being to his 
Equatorial Diameter, as 39 +} to 40 +. But whether it be ſo or 
no, I confeſs I could never perceive, although I have often viewed 
that Planer through very good, and long Glaſſes, particularly a 
tolerable good one of 72 in my Hands: And although by 
reaſon of Cloudy Weather, and (at preſent) Jupiters proximity to 
the Sun I have not been of late able to take a review of that Planet; 
yet Saturn (ſo far as his Ring would permit,) and Mars, appear 


perfectly round thro? Mr. Huygens's long Glaſs of 1 26 Feet, which 


by Will he bequeathed, with its whole Apparatus, to our R. S. by 
whoſe Favour it is now in my Hands. And moreover, I believe 
it difficult, next to impoſſible, to meaſure the two Diameters to 2 
goth Part, by reaſon of the ſmalneſs of Y apparent Diameter, 
and by reaſon he is moving all the time of Meaſuring him. 

As to what is alledged from lengthening the Pendulums of 
Clocks, to make them keep the ſame Time under the Equator, 
as they do in our Climes ; I have ſhewn from the like Variations 
in the Air-Pump, that this may ariſe from the rarity of the Air 
there, more than here. V. Phil. Tranſ. N. 294. But if the 
Degrees of a Meridian grow larger, the more we go 2 

. S 


40 * The Figure of the Book II. 
not only of the Globe, but at (leaſt nearly) of Gra- 
vity and Motion too, and as ſome have thought, of 
the central Heat and Waters. But theſe, and divers 
others things I ſhall paſs over, and inſiſt only upon 
two ax three other Benefits of this globous Figure 
of the Earth and Waters. 

1. This Figure is the moſt commodions in regard 
of Hlat, and I may add of Light alſo in ſome mea. 
ſure. For by this means, thoſe two great Benefits 
are uniformly. and equally imparted to the World; 
They, come harmoniouſſy and gradually on, and, as 

gradually go off again, So that the daily and yearly i 
Returns ot Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 
(we may ſay,) which they would not be, efpecratly i 
the former, if the Maſs of Earth and Waters were 
(as ſome fancied (2) ĩt) à large Plain; or as 4 

| 1 c 
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me Line, (as Mr. Caſſini affirms: they do, by an 8coth Part in even 
Degree, in Phil. Tranſ. N. 298.) then there is great reaſon to 
conclude-in behalf of this Sphrerbidal Form 

The natural Cauſe of this Spherieity of our Globe. is (according 

to Sir Iſaac Newton's Principles) that Attraction, Which the Infinite 
Creator hath ſtamp'd: on all che Matter of the Univerſe whereby all 
Bodies, and all the parts of Bodies mutually attract thiemſelves and ra. 
one another. By which means, as all the parts of Badies tend nz i 
turally to their Center, ſo they all berake themſelves to a globous W 
Figure, unleſs ſome other more prevalent Cauſe interpolee Thus 
drops of Quick filver put on 2 ſpherical Form, the parts thereut 
ſtrongly attracting one another. So drops of Water have the ſame Wl Oc 
Form, when falling in the Air; but are Hemiſpherical only when Ob 
they lie on a hard Body, by reaſon their Gravity doth ſo far-over- he 
wer their ſelf- attracting Power, as to take of one lialf of their BW my 
phericity. This Figure is commonly attributed to the Preſſure of ¶ anc 
the eircumambient Air: But that this can't be theccauſe, is manifſeſt Ch 
from the Air-Pump; the caſe being the very ſame in an exhauſted Noth 
Receiver, as in the open Air, and not any the leaſt Alteratiun of the in J 
Figure that I could pereei ve, in all the Trials I have made. ps 
72 It would be Frivolous as well as endleſs to reckon up the | 
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various Opinions of the Antients about the Figure of the Ter- 
5 raqueous 
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Chap. I. 1 erraqueous Globe. 41 
like a large Hill in the midſt of the Ocean; or of a 
multangular Figure; or ſuch like, 

2. "This Figure is admirably adapted to the com- 
modious and Diſtributions of the Waters in the 
Globe For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt place; therefore, if 
the Maſs of the Earth was cubick, priſmatick, or any 
other angular Figure, it would follow, that one (too 
vaſt a part) would be drowned; and another be too 
dry. But being thus orbicular, the Waters are 
equally and commodiouſly diſtributed here and 
there, according as the Divine Providence faw moſt 
fit; of which I ſhall take notice by and by. 

3. The orbicular Figure of our Globe, is far the 
moſt beneficial to the Winds, and Motions of the 
Atmoſphere. It is not to be doubted, if the Earth 
was of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, 
if not wholly ſtopped. We find by experience 
what influence large and high Mountains, Bays, 
Capes, and Head- lands have upon the Winds; how 
they ſtop ſome, retard many, and divert and 
change (near the Shores) even the General and con- 
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raqueous Globe; ſome of tlietn may be ſeen in Vuren. Geogr. l. 
I. c. 3. init. or Jonſton'S Thaumat a. c. 1. Artic. 3. But among 
the variety of Opinions, one of the principal was, that the vili- 
ble Horizon was the bounds of the Earth, and the Ocean the 

bounds of the Horizon, that the Heavens and Earth above this 
Ocean, was the whole viſible Univerſe; and that all beneath the 
en Ocean was Hades, or the inviſible Ii orid. Hence, when the Sun fer, 
er he was ſaid timyere ſt Oceano; and when any went to Hades; they 
elr muſt firſt paſs the Ocean, Of this Opinion were not only the 
ot WF antient Poets, and others among the Heathens, but tome of the 
er Chriſtian Fathers too, particularly La#antius, St. Auguſtine, and 
he 
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Jothers, who thought their Opinion was favoured by the Pfalmiſt, 
in Pſal. 24. 2. and 136. 6. Sce Bp. Uſher's Anſ. to @ Jeſ. Chall. 
1 
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42 The Figure of the, &c. 
ant Winds (3) that blow round the Globe in the 
Torrid Zone. And therefore, ſince this is the effect 
af ſuch little Excreſcences, which have but little 
proportion to our Globe; what would be the con- 
ſequences of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an hundreth Part of the 
Globe's Radius? © Certainly theſe -muſt be ſuch a 
Barricade, as would greatly annoy, or rather abſo- 
lutely ſtop the Currents of the Atmoſphere, - and 
thereby deprive the World of thoſe ſalutiferous 
Gales, that Þ have ſaid keep it ſweet and clean. 

Thus the Figure of our Globe doth manifeſt it to 
be a Work of contrivance, inaſmuch as it is of the 
moſt commodious Figure; and all others would be 
liable to great and evident Inconveniencies. 
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(3) Neither do theſe. conſt ant Trade-Winds, uſually blow n 
the Shore, but only in the Ocean, at leaſt 30 or 40 Leagues off at 
Sea, clear from amy Land; eſpecially on the Weſt Coaſt, or Side of if 
any Continent : For indeed on the Eaft fide, the Eaſterly Wind be. 
ing the true Trade-Wind, blows almeft home to the Shore; ſo ne 
45 to receive a check from the Land- wind. Dampier's Winds 
Ch. r. | 1 
And not only the general Trade-Winds, but alſo the conſtant coaf- 1 
ing Trade-Winds, are in like manner aſſected by the Lands. Thus, 
for inſtance, on the Coaſt of Angola and Peru. But this, ſaith 
the curious Captain Dampier, the Reader muſt take notice of, 
That the Trade-Winds that blow on any Coaſt, except the North Caf if 
of Africa, whether they are conſtant, and blow all the Year, or wh: 
ther they are 45 2 Winds, do never blow right in on the Shore, wr f 7 
right along Shore, but go ſlanting, making an acute Angle of about 
22 Degrees, Therefore, as the Land trends more Eaſt or Weſt, fron 
North or South on the Coaſt; ſo the Winds do alter. accordingh i ho 
Ibid. Ch. a. | ; 
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CHAP. Il 
Of the Bulk of the Terraqueous Globe. 


T HE next thing remarkable in the Terraqueous 

Globe, is the prodigious Bulk thereof (). A 
Maſs of above 260 Thouſand Million of Miles ſo- 
lid Content. A Work too grand for any thing leſs 
than a God to make. To which in the next place 
we may add, 
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(t) It is not difficult to make a pretty near Computation of the 
Bulk of the Terraqueous Globe, from thoſe accurate Obſervations 
= of 2 Degree, made by Mr. Norwoed in England, and Mr. Picart, 
Hand Mr. Caſſini in France, Whoſe Meaſures do in a ſurprizing manner 
agree. But Mr. Caſſini's ſeeming to be the moſt accurate (as I have 
ſhewn in my Aftro-Theology, B. 1. Ch. 2. Note 1.) I have there 
made uſe of his Determinations, According to which the Dia- 
meter of the Earth being 7967,72 Engliſh Miles, irs Ambit will be 
25031 4 Miles; and (ſuppoſing it to be Spherical) irs Surface 
vill be 199444220 Miles; which being multiplied into + of its 

= >cmidiameter, gives the Solid Content, viz. 264356000000 Miles, 
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BW CH AP. I 
WH be Motions of the Terraqueous Globe. 


T HE Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain 
of Light and Heat, the Sun (1). That fo vaſt a 
body as the Earth and Waters ſhould be moved at 


— 
1 — 


(1) With the Copernicans, I take it here for granted, that the 

Diurnal and Annual Revolutions are the Motions of the Terra- 

queous Globe, not of the Sun, & c. but for the Proof thereof I 

P. ſhall refer the Reader to the Preface of my Aſtro- Theology, and 
B, 4+ Chap. 3+ 


All 


44 Motions of the Book II. 
all (2), that it ſhould undergo two ſuch different 


Motions, as the Diurnal and Annual are, and that 
theſe Motions ſhould be ſo conſtantly and regular- 
ly (3) performed for near 5000 Yedrs,, without 
any the leaft Alteration ever heard of (except ſome 
Hours which we read of in Foſb. 10, 12, 13. and 
it Hezekiab's time, which, if they cannot be ac. 
counted for ſome other way, do greatly encreaſe 
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(2) Every thing that is moved, muſt of neceſſity be moved by ſom Wil 
thing elſe ; and that thing is moved by ſomething that is moved either 
by anot her thing, or net by another thing, If it be moved by that 
which is moved by another, we muſt of neceſſity come to ſome prime: 
mover, that is not moved by anther. For it is impoſſible, that what 
V is moyed by another, ſhould proceed in infin itum. Ariſtot, W 

hyſ. I. 8. c. 5. 1 . Dy _ 

Solum quoi ſtipſum movet, quia nunquam deſeritur d ſe, nunquan W 
ne movers quidem deſinir, quinetiam ceteris que moventur, hic fons : 
bor principium eft movendi, Privicipli autem nulla origo e nam er 
prinei pio oriumtur omnia; ipſum autem nulla ex re alia naſti poteſt : al 
— enim efſet id principium, quod gig neretur aliunde. Cicer. Tuſe. 

eſt. -l. T. c, 23. 43 

Cogitemius qui fieri puſſit, ut tanta magnitudo, ab aliqua paſt 
natura, tanto tempore cirtumferri ? Exo igitur aſſero Deum cauſan i 
efſe, nec aliter poſſe fieri. Plato in Epinom. © 

(3) Among the Canſes which Cleanthes is ſaĩd in Tully to aſſig 
tor Men's Belief of a Deity one of the chief is, AZquabilitaten 
motus, converſionem (ælij Solis, Lune, Siderumque omnium diſtin Wl 
ttionem, varietatem, pulchritudinem, ordinem : quarum rerum 40%. 
tus ipſe ſatis indicaret, non eſſe fortuita. Ut ſiquis in demum al» 
quam, aut in gynmaſtum, aut in forum venerit, cum videat omni 
um rerum rationem, modum, diſciplinam, non poſſit ea ſine cauſa fe 
ri judicare, ſed eſſe aliquem iutelligat, aanprafb, & cui pareatut : 
multo magis in tantis moti bus, tantiſque viriſſituiui bus, tam mul 
rgrum rerum, atque tant arum ordini bus, in quibus ni il ummisam in. 
menſa & inſinita vetuſtas mentita ſit,- tatuat neceſſe eft ab aliqu 
Mente tantos nature motus gubernari. ie: de Nat. Deor. L. 2c. 5: 

Homines cæperunt Deum agnoſcere, cum viderent Stellas, tant am 
concinnitatemeſſicere ; ac dies, notteſque, æſicte, & lhyeme, ſuos ſer 
rare ſtatus ortus, aque obitus. Plutarch de plarit. I. 1. c. 6. 
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Chap. III. Terraqueous Globe. 45 
the Wonder (4); theſe things, I ſay, ) do maniſeſtly 
argue ſome divine infinite Power to be concerned 5 
therein (5): But eſpecially, if to all this we add 
the wonderful Convenience, yea abſalute Neceſſity 
of theſe Circumvolutions to the Inhabitants, yea al 
the Products of the Earth and Waters, For to one 
of theſe we owe the comfortable Changes of Day 
and Night; the one for Buſineſs, the other for 
Repoſe; (6) the one for Man, and moſt other Ani- 
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(4) We need not be ſollicitous to elude the Hiſtory of theſe Mi- 
racles, as if they were only poetical Strains, as Maimonides, and 
ſome others fancy Joſpua s Day to have been, vis. only anordinary 
Summer's Day; but ſuch as had the Work of many Days done in 
it; and therefore by a poetical Stretch made, as if the Day had 
been lengthened by the Sun ſtanding ſtill. But in the Hiſtory, they 
are ſeriouſly related, as real Matters of Fact, and with ſuch Cir- 
cuniſtances as manifeſt them to have been miraculous Works of 
the Almighty : And the Prophet Habakkuk, 3. 1 1. mentions that of 
Joſbua as ſuch. And therefore taking them to be miracuſous Per- 
verfions of the Courſe of Nature, inſtead of being Objetions, they 
are great Arguments ef the Power of God, For in Hezekiah's 
Caſe, ro wheel the Earth it ſelf backward, or by ſome extraordi- 
nary Refractions, to bring the Sun's Shadow back wary 10 Degrees) 
Or in obus Caſe, to ſtop the diurnal Courſe of the Globe for 
ſome Hours, and then agaln'give it the ſame Motion; to do, 1 
ſay, theſe things, required the ſame infinite Power which at firſt 
gave the Terraqueous Globe its Motions. 5 

(] Nam cum diſpoſeti quæſiſſem fadera Mundi, 
Preſcriptoſque Maris fines, Aunique meatus, 
Et Lucis, Fett: fque vices e tunc omnia rebar 
conſilio firmata Dei, qui lege moveri ; , 
Sidera, qui fruges diverſo temp re naſti, 
Qui variam Phæben alieno juſſerit gane 
. Compleri, Salemque ſuo; porrexerit undis 
Littora; Tellurem medio likraverat ace. 
Claudian in Rufin. L. 1. ini tio. 


() Diei mdiſque viciſſit udo conſervad ani mantes, tribuens aliud 
Zendi tempus, aliud quieſcendi. Sic undique omni vatione cone ludi. 
tur, Menſe. (onſilinque Divino omni a in hoc mundo ad ſalutem omni 
un, conſer vat ionem quae admirabiliter adminiftrari. Cicer, de Nat. 
Deor. L. 2. c. 53. enen 
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mals to gather ar 8 Food, Habitation, and 
other Neceſſaries of Life; the other to reſt, refreſh 


and recruit their Spirits (7), waſted with the Labour 
of the Day. To the other of thoſe Motions we owe 
| _ oi of Summer and Winter, Spring and Au- 


together with the beneficial Inſtances and 


Eſc whac theſe have on the Bodies and State of 


9. and all other things, both in 


the rent * and Fg Zones. 


— * 


Gu The acute Dr. Cheney in his ingenious ** Princ. of Na. 
among other Uſes of Day and Night, ſaith, the 

Night is oſt per 13 Sleep; becauſe when the Sun is above 

the Horizon, Sep prejudicial, by reaſon the Perſpirations are 

then too great. o that Nutrition is moſtly, if not altogether, 
ed in time of Reſt; the Blood having too ub 2 Motion 

the Day: For which Reaſon, weak Perſons, Children, & 
are nouriſhed W and recruit beſt by Sleep. 


«ah. 


CHAP. IV. 


Oftbe Place andSituation of the T erraqueous 
lobe, in reſpect of the Heavenly Bodies. 


Nother thing very conſiderable in our Globe, 
is its Place and Situation at a due Diftance 
from the Sun (9. its Fountain of Light and Tent! 


— 


(t) It isa manifeſt Sign of the Creator Management and Cars 


in placing the Terraqueous Globe at that very Diſtance it is from 
the Sun, and contempering our own Bodies, and all other things 
ſo duly to that Diſtance. For was the Earth farther from the Sun, 
the World would be ſtarved, and frozen with Cold: And was it 
nigher, we ſhould be burnt, at leaſt che moſt combuſtible rhings 
would be ſo, and the World would be vexed with * nope 
flagrations. For we ſee that a few of the Rays of the Sun, even 

no more than what fall within the s of half an Inch, or 


an Inch in 2 Burning Glaſs, will fire combuſtible Bodies, even i 
and 


our own Climate, 


Chap. INV. Place and Situation, &c. 47 
und from its neighbouring Planets of the ſolar Sy- 
ſtem, and from the fixt Stars. But theſe things I 
Whave ſpoken more largely of in my Survey of the 
WHeavens (|), and therefore only barely mention 
Wt hem now, to inſiſt more largely upon 0 


TT Aſiro-Theology, Book 7. Chap. 9.5 . - 3 | \ 


G HA P. V., 1 
WT he Difribution of the Earth and Waters. 
ST HE Diſtribution of the Waters and the dry 
| Land, although it may ſeem rude and unde- 
Wſigned to a careleſs View, and is by ſome taxed as 


ach (i), yet is admirably well adjuſted to the Ules 
Wand Conveniencies of our World. For 


(1) The moſt eminent Author I have met with, that finds fault 
ith the Diſtribution of the Earth and Waters, and indeed with 
e whole preſent Structure of the Globe, is the learned and elo- 
quent Theoriſt, Dr. Burnet, who frequently exclaims on this Point, 
ara, fi totam ſimul complectamur, non eft ordinata & ve. 
% rerum compages — ſed moles aggeſta vario, incertoque fetus 
artium, null ordinis aut venuſtatis habita ratione. Theor. Sacr. 
I. c. 7. Ecquis autem à Dev bec ita facta? &c. ib. Quo autens 
labore opus eſſet ad excavandam terram in tam um hiatum? 

Si immediate a cauſa prima effectus fuiſſet hic alveus, aliquem 
altem ordinem, menſuram, & proportionem not are locuiſſet in iyſins 
orma, & partium diſpoſitione ; _— ſed confuſa omnia, &. ib. c. 8. 
Tellus noſtra cum exigua ſit, eſt etiam rudi: Et in illd exiguitate 
ulta ſunt ſuperflua, multa ineleg antia. Dimidiam terrs ſuper- 
fiem inundat Oceanus ; magna ex parte, ut mihi videtur, inutilis. 
And then he goes on to ſhew how this Part of the Creation mighr 
de mended, 5b, c. 10 All this is to me ſurprizing from an Au- 
or of great Ingenuity, who icems in his Book to have 2 juſt O- 
dinion. of, and due Veneration for God. Burt certainly ſuch No- 
ions are very inconſiſtent with the Belief of God's ereating, eſpe- 
ally his governing and ordering the World. Bur ſuppoſe the 
erraqueous Globe was ſuch a rude, confuſed, inconvenient Ma:s, 
as he pretends, yet it is well enough for a ſinful World. But be- 
des, what others have long ago abundanily anſwered, the tol- 
lowing 
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For in the firſt place, the Diſtribution is ſo well 
made, the Earth and Waters ſo handſomely, © 
Workman- like laid, every where all the Work 
over, that there is a juſt æquipoiſe of the whole 
Globe. The Northern balanceth the Southern Ocean , 
the Atlanzick the Pacifick Sea. The American dr 
Land, is a Counterpoiſe to the European, . Afiatic' 
and African. 4 

In the next place, the Earth and the Waters ar: 
ſo admirably well placed about in the Globe, as toi 
be helpful to one another, to miniſter to one ano 
ther's Uſes. The great Oceans, and the leſſer Sea, 
and Lakes, are ſo admirably well diſtributed through. 
out the Globe (+),as to afford ſufficient Vapours 0 1 to 

ou 


— — = 
E 


lowing Survey will, I hope, ſufficiently manifeſt it to be the Won RF 

of a wiſe and beneficent, as well as omnipotent Creator. 2 
(t) Some have objected againſt the Diſtribution of the Earti 

and Waters, as if the Waters occupied too large a part of th: 


Globe, which they think would be of greater Uſe, if ir was dnl 
Land, But then they do not confider that this would ive te 
World of 2 due Quantity of Vapours and Rain. For if the G 
vities which contain the Sea, and other Waters, were deeper, 1 
though the Waters were no leſs in quantity, only cheir Burke | 
narrower and leſſer, the Evaporations would be ſo much the le; 
inaſmuch as thoſe Evaporations are made from the Surface, 1 
are, conſequently, in proportion to the Surface, not the Depth a 
Quantity of Water. ; 
(2) I took notice before in Book I. Chap. 3. Note 1. That the Vi 
ursconſtituting Clouds and Rain, are Yeficuleof Water detatche i 
y Heat. The manner of which I conceive to be this; Heat bein; i 
of an agile Nature, or the lighteſt of all Bodies, eaſily breaks look i 
from them; and if they are humid, in its Paſſage, carries along wit i 
it Particles, or little Caſes of the Water: which being light i 
than Air, are buoyed up thereby, and ſwim in it; until by knot 
ing againſt one another, or being thickened by the Cold, (28 it 
the Note before cited,) they are reduced into Clouds and Drops. 
Having mentioned the manner how Vapours are raiſed, and 
there being more room here than in the Note before cited, 
ſhall, for the Illuſtration of Nature's Proceſs, take notice 
of three Things obſervable to our purpoſe, in Water over it 


Fire. I. That the Evaporations are proportional to the — 
cen 


, 
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Clouds and Rains,' to temperate the Cold (3) of 
the Northern frozen Air, to cool and —— the 
| E 2 cats 


cending out of the Water. A ſmall Heat throws off but few Va- 

ours, ſcarce viſible: A greater Heat, and aſcending in greater 

uantities, carries off groſſer, larger, and more numerous Veſt- 
culz, which we call a Steam And if the Hear breaks through the 
Water with ſuch a Fury, as to lacerate, and lift up great quantities 
or Bubbles of Water, too heavy for the Air to carry or buoy up, 
it cauſech what we call Boy/ing. And the Particles of Water thus 
mounted up by the Hear, are viſible Spharules of Water, if view- 
ed with a Microſcope, as they ſwim about in a Ray of the Sun let 
into a dark Room, with warm Water underneath z where ſome of 
the Vapours appear large, ſome ſmaller Sphzrules, according (no 
doubt) to the larger and leſſer Quantities of Hear blowing them 
up, and carrying them off. 2. If theſe Vapours be intercepted in 
their Aſcent by any context, eſpecially cold Body, as Glaſs, Mar- 
ble, &c. they are thereby reduced into Drops, and Maſſes of Wa- 
ter, like thoſe of Rain, &c. 3. Theſe Vapours in their Aſcent from 
the Water, may be obſerved, in cold froſty Weather, either to riſe 
but a little above the Water, and there to hang, or to giide on 2 
little above its Surface: Or if the Weather be very Cold, after a 
lictle aſcent, they may be ſeen to fall back again into the Water; 
in their aſcent and deſcent deſcribing a Curve ſomewhat like that 
of an Arrow from a Bow. But in a warmer Air, and ſtill, the 
Vapours aſcend more nimbly and copiouſly, mounting up 2 loft, 
till chey are out of ſight. But if the Air be warm and windy too, 
the Vapours are ſooner carried out of fight, and make way for 
others, And accordingly I have often obſerved, that hot Liquors, 
if not ſer too thin, and not frequently ſtirred, cool ſlower in the 
greateſt Froſts, than in temperate Weather, eſpecially if Windy, 
And it is manifeſt by good Experiments, that the Evaporations are 
leſs at thoſe times, than theſe : leſs by far in the Winter, than 
the warmer Months. 

(3) As our Northern Iſlands are obſerved to be more tempe- 
rate than our Continents, (of which we had a notable Inſtance in 
the great Froſt in 1705, which Ireland and Scotland felt leſs of, 
than moſt Parts of Europe beſides ; of which ſee Book IV. Chap. 12. 
Note 3.) ſo this Temperature is owing to the warm Vapours af- 
forded chicfly by the = ; which by the preceding Note muſt ne- 
ceſſarily be warm, as they are Vapours, or Water inflated by Heat. 

The Cauſe of this Heat, I take to be partly that of the Sun, and 
partly Subterraneous. That it is not wholly that of the Sun, is 
maniteſt from Vapours, being as, or more copiouſly raiſed when 
the Sun beams are weakeſt, as when ſtrongeſt; there being * 

5 E ins 
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Heats (4) of the Torrid Zone, and to refreſh the 
Earth with fertile Showers; yea, in ſome meaſure to 
miniſter freſh Waters to the Fountains and Rivers. 
Nay, ſo abundant is this great Bleſſing, which the 
moſt indulgent Creator hath afforded us by means 
of this Diſtributzon of the Waters Iam ſpeaking of, 
that there is more than a ſcanty, bare proviſion, a 
mere ſufficiency ; even a Plenty, a Surpluſage of 
this uſeful Creature of God, (the freſh Waters) afford- 
ed to the World; and they ſo well ordered, as not to 
drown the Nations of the Earth, nor to ſtagnate, 


ſtink, and poiſon, or annoy them; but to be gent- 4 


ly carried through convenient Channels back again 


to their grand Fountain (5) the Seaz and many of 
' em 


_—— 
— 


Rains and Winds at the one time than the other. And that ther: i 


is ſuch 2 thing as Subterraneous Heat (whether Central, or from 
the meeting of Mineral Juices ; or ſuch as is Congenial or Conta. 


tural to our Globe, 1 have not time to enquire, but, I ſay, da 
ſuch athing is,) is evident not only from the Hot-Baths, many 5. 
ery Eruptions and Exploſions, &c. bur alſo from the ordinary i 
Warmth of Cellars, and Places under Ground, which are not bare 
ly comparatively warm, but of ſufficient Heat to raiſe Vapours 2 
ſo: As is manifeſt from the ſmoking of ial Fountains in Wl 
froſty Weather, and Water drawn out of Pumps and open Wells Bi 
at ſuch a Time. Yea, even Animals themſelves are ſenſible of ir, u 


particularly Moles, who dig before a Thaw, and againſt ſome other 


Alterations of the Weather; excited, no doubt, thereunto by bt 
ſame warm Vapours arifing in the Earth, which animate them, à i 


well as produce the fucceeding Changes of the Weather. 


(4) Beſides the Trade-Winds, which ſerve to mitigate the excel f 
Heats in the Torrid Zone; the Clouds are 2 good Sereen again 


the ſcorching Sun-beams, eſpecially when the Sun paſſeth their Z. 


nith; at which Time is their Winter, or cooleſt Seaſon, by reaſon iſ 


they have then moſt Clouds and Rain. For which Service, that 


which Varene takes notice of, is a great Providence of God, vs. 
Pleraque loca Zong Torride vicinum habent mare, ut India, Inſult 
Indice, Lingua Africe, Guinea, Braſilia, Peruvia, Mexicana, Hiſ)« i 
nia: Pauca loca Zone Torride ſunt Mediterranea, Varenii. Georg 


L. 2. C. 26. Prop. 10. 4. 7. 


(5) That Springs have their Origine from the Sea, and not 


from Rains and Vapours, among many other ſtrong — 
2 concludt 


Q 


£ 
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them through ſuch large Tracts of Land. and to ſuch 


prodigious Diſtances, that it is a great W the 
| oun- 


conclude from the Perennity of divers Springs; which always af - 
ford the ſame quantity of Water. Of this fort there are many to 
be found every where. But I ſhall, for an inſtance, ſingle out one 
in the Pariſh of Upminſter, where I live, as being very proper for 
my purpoſe, and one that I have had better Opportunities of 
making Remarks apo above 20 Years, This in the greateſt 
Droughts is little, if at alt diminiſhed, that I could perceive by 
my Eye, although the Ponds all over the Country, and an adjoin- 
ing Brook have been dry for many Months together; as particu- 
larly in the dry Summer Months of the Year 1705. And inthe wet- 
teſt Seaſons, ſuch as the Summer and other Months were, precedin 
the violent Storm in November, 1703. (Vid. Philoſ. Tranf. Vr. 289. 
I ay, in ſuch wet Seaſons I have not obſerved any lacrement of its 
Stream, execpting only for violent Rains falling therein, or run- 
ning down from the higher Land into it; which diſcoloureth the 
Waters oftentimes, and makes an Increaſe of only a Day's, or 
ſometimes but a few Hours Continuance, But now, if this Spring 
had its Origine from Rain and Vapours, there would be an In- 
ereaſe and Decreaſe of the one, as there ſhould happen to be of 
the other: As actually it is in ſuch temporary Springs, as have 
undoubtedly their Source from Rain and Vapours. 

Bar beſides this, another conſiderable thing ir this Upminſter 
Spring (and. Thouſand of others) is, that it breaks out of ſo in- 
conſiderable an Hillock, or EMinence of Ground, that can have no 
more Influence in the Condenſation of the _— or Stoppin 
the Clouds, which the Maintainers of this Hypotheſis ppole) 
than the lower Lands about it have. By ſome Critical Obſervations 
I made witha very nice portable Barometer,my Houſe ſtands berween 

80 and 90 Feet higher than the Low-water Mark in the River of 
Thames, neareſt me, and that part of the River being ſcarce Thirty 
Milesfrom the Sea; I gueſs, (and am more confirmed from ſome la- 
ter Experiments | made nearer the Sea) chat we cannot be much a- 
bove 100 Feet above the Sea. The Spring 1 judge nearly level with, or 
bur little higher than where my Houſe ſtands; and the Lands from 
whence it immediately iſſues, I gueſs about 15 or 20 Fert higher, 
than the Spring ; and the Lands above that, of no very remarkable 
Height. And indeed, by actual Meaſure, one of the higheſt Hills 
| have mer with in Ffſ*x is but 363 Feet high, (Vid. Phil. Tranſ. 
Nr. 313. p 16.) and | gueis by ſore very lace Experiments | made, 
neither that, nor any otiier Land in Ef: x, to be above 400 Feet 

12 | above 
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Fountains ſhould be high enough (6), or the Seas low 
enough, ever to afford ſo long a Conveyance. Wit. 
neſs the Danube (7) and Molga of Europe, the Nile (8) 


* 


— 
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above the Sea. Now what is ſo inconſiderable a riſe of Land, u 
a perennial Condenſation of Vapours, fit to malntain even ſo in. 
conſiderable a Fountain, as what I have mentioned is? Or indeed 
the High- lands of the whole large County of Eſſex, to the mins 
taining of all its Fountains and Rivulers ? | 
Bur I ſhall no farther proſecute this Argument, but refer to the 
late learned, curious and induſtrious Dr. Plot s Tent amen Phil. 
* in which he hath fully diſeuſſed this Matter. 1 
to the manner how the Waters are raiſed up into the Moun Bi 
tains, and higher Lands, an eaſy and natural Repreſentation mu 
be made of it, by putting a little heap of Sand, Aſhes, or a liitk 
Loaf of Bread, &c. in a Baſon of Water; where the Sand will i 
repreſent the dry Land, or an Iſland, and the Baſon of Water the 
Sea about it. And as the Water in the Baſon riſeth to, or nen 
the top of the Heap in it, ſo doth the Waters of the Sea, Lakes, 
Sc. riſe in the Hills. Which caſe I take to be the ſame with the 
aſcent of Liquids in capillary Tubes, or between contiguou 
Planes, or in 2 Tube filled with Aſhes : Of which the induſtriow i 
and compleat Artificer in Air-Pumps, Mr. Hawksbee, hath give 
us ſome not contemptible Experiments, in his Phyſ. Mech. EA 
139. | F 
af $4 the many Cauſes aſſigned for this Aſcent of Liquory 
there are two that bid the faireſt for it, viz. the Preſſure of th 
Atmoſphere, and the Newtonian Attraction. That it is not the 
former, appears from the Experiments ſucceeding, as well, or bet 
ter in Yacws, than in the open Air, the Aſcent being rather ſwitter 
in Yacwo. This then being not the Cauſe, I ſhall ſuppoſe the 
your is; but for the Proof thereof, I * refer to ſome — 4 
ate Engliſh Authors, eſpecially ſome very late Experiments 5 
— que famous E. which will be ſo well improve! i 1 
by ſome of that illuſtrious Body, as to go near to put the : 
out of doubt. 
: (7) The Dannbe in 4 ſober account performs a Courſe of abet 
1 500 Miles, (i.e. in a ſtreight Line) from its Riſt co its Fall iſ 
Bohun's Geogr. Dict. | 
(8) Traftus ſ. Longitudo (Nili] eft milliarium circiter 630 Ge: 
five Ital. 2520, pro quibus ponere licet 3000 propter curvature: 
Varen. Geogr. I. I. c. 16. p. 27. + 
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and the Niger (9) of Africk, the Ganges (10) and 
ates of Afia, and the Amazons River (11) and 

Rio de la Plata of America, and many others which 
might be named; ſome of which are ſaid to run 
above 5000 Miles, and ſome no leſs than 6000- 
W from their Fountains to the Sea. And indeed ſuch 
. prodigious Conveyances of the Waters make it 
3 Panitft, that no accidental Currents and Atterra- 
tions of the Waters themſelves, no Art, or Power of 
Man, nothing leſs than the Fiat of the Almighty, 
could ever have made, or found, ſo long and com- 
WW modious Declivities, and Channels for the Paſſage of 
che Waters. | | 


— —) 


(9) Varene reckons the Courſe of the Niger, at a middle Com- 
putation, 600 German Miles, that is 2400 Italian. i 

= (10) That of the Ganges, he computes at 300 German Miles. 
gut if we add the Curvatures to theſe Rivers, their Channels are 
of a prodigious Length. 

I (11) Oritur, lumen (quod plerumque Amazonum, Sc. haud pro- 
(u Quito in monti bu. (um per leucas Hiſpanicas 1356. curſum 
4b occidente in orientem continuarit, oftio 84 leucas lato in Ocea- 
_ um precipitatur. Chr. D'Acugna Relatio de flumine Amaz. in 
_ At. Erud. Aug. 1683. 
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CHAP. VL 


The great Variety and Quantity of all Things 
upon, and in the Terraqueous Globe, pro- 
| wided for the Uſes of theW orld. 


T HE laſt Remark I ſhall make about the Ter- 
ra Globe in general is, the great variety 

of Kinds, or Tribes, as well as prodigious Number 
of Individuals of each various Tribe, there is of all 
E 3 | Crea- 
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Creatures (1). There are ſo many Beaſts, ſo many 
Birds, ſo many Inſects, ſo many Reptiles, ſo many 
Trees, ſo many Plants upon the Land; ſo many 
Fiſhes, Sea-Plants, and other Creatures in the Wa- 
ters; ſo many Minerals, Metals, and Foſſiles in 
the Subterraneous Regions; ſo many Spectes of theſe 
Genera, ſo many Individuals of thoſe Species, that 
there is nothing wanting to the Uſe of Man, or 
any other Creature of this lower World. If every 
Age doth change its Food, its way of Cloathing, 
its way of Building; if every Age (2) hath its Va- 
riety of Diſeaſes; nay, if Man, or any other Ani- 
mal, was minded to change theſe things _ Day, 

ſtill the Creation would not be exhauſted, {till no 
thing would be wanting for Food, nothing for Phy- 
ſick, nothing for Building and Habitation, nothing 
for Cleanlineſs and Refrethment, yea even for Re- 


(1) Non dat deus beneficia ? Unde ergo iſta que puſſides? ——=Unde 
hae innumerabilia, oculos, aures & ani mum mulctntia? Unde ills 
luxutiam quoque inflruens copia * Neque enim meceſſitatibus tantum- 
modo noſtris proviſum eft : uſque in delicias amamur. 'Tot arbuſta, 
non uno modo frugiſera, tot berbe ſalutares, tot varietates ciborum, 
per totum annum digeſtæ, ut inerti quoque fortuita terre \alimenta 
præberent. Jam animalia omnis generis, alia in ſicco, Nc. ut 
omnis rerum nature pars tributum aliquod nobis conferret, Senec. 
de Benef. I. 4. c. 5 ubi plura vide. 

Hic, ubi habitamus non intermittit ſuo 2 Calum niteſcere, 
arbores frondeſter tum mutitudinem ptudum partim ad 
veſtendum, partim ad cultus ag rorum, partim ad vehendum, partim 
ad corpora veſtienda : hominemque ipſum quaſe conremplatorem celiac 
deorum, ipſorumiue ann iu, & alia umme 
rabilia cum cernimus, poſſumuſ ue dubitare, qiin bis praſit aliquis 
vel Efedbor, fi hac nat a ſunt, ut Platoni videtur 7 vel, f ſemper fu- 
erint, ut Ariſtoteli placet, Moderator tanti operis & founeris f Cicer. 


* 


Tuſc. Queſt. L. 1. c. 28, 29. 

(2) Sunt & gentium differentis non mediocres—que contempla- 
tio auſert rurſus nos ad ipſorurs animalium naturas ing enitaſque ii 
vel certiores morborum ommium medicinas. Euinrvero rerum omni um 
Farens, nullum animal ad hoc tantim ut paſteretur, aut alia ſa- 
tiaret naſti voluit e arteſque ſalutares iis inſutrit, Plin. N. H. 1. 27. 
c. 13. #5 EE ewC! Lühr 4031.7 
creation 
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creation and Pleaſure. But the Munificence of the 
Creator 1s ſuch, that there is abundantly h to 
ſupply the Wants, the Conveniencies, yea, almoſt the 
Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occaſions. Hinge 
And this may. ſerve to anſwer an Objection a- 
gainft the Excellency of, and Wiſdom ſhewed in the 
Creation; namely, What need of ſo many Creatures 
(3)? 1 of ſo many Inſects, ſo many Plants, 
and ſo many other things? and eſpecially of ſome of 
them, that are ſo far from being uſeful, that they 
are very noxious; ſome by their Ferity, and o- 
thers by their poiſonous Nature, &c ? 
To which I might anſwer, that in greater Va- 
riety, the greater Art is ſeen ; that the fierce; poi- 
ſonous, at noxious Creatures ſerve as Rods 'and 
Scourges to chaſtiſe us (4), as means to excite — 


1 — — 


(z) This was no very eaſy Queſtion to be anſwered by ſuch, as 
held, that all rag were made for Man, as moſt of the Ancients 
did; as Ariſtotle, Seneca, Cicero and Pliny, (to name only ſome of 
the chief), And Cicerocires it as the celebrated chryſippus s Opinion, 
Præclare enim Chryſsppus, Cetera nata eſſe Hominum ung, & Deo- 
rum. De fin. bon, & mal. L. 3. And in his De Nat. Deor. L. 2. 
he ſeriouſly proves. the World it ſelf ro have been made for the 
Gods and Man, and all things in the World to have been made, 
and contrived for the Benefit of Man (parata & inventa ad fruttum 
Hominum, are his Words), So Pliny in his Preface to his 9th 
Book ſaith, Nature made all things tor Man; but then he makes 
a doubt, whether ſhe ſhewed her ſelf a more indulgent Parent, or 
cruel Step- mother, as in Book LV. Chap. 12. Note 2. Bur ſince the 
Works of God have heen more diſcovered, and the Limits of the 
the Univerſe have been found to be of infinitely greater Extent than 
the Antients 7 them , this narrow Opinion hath been explo- 
ded. And the Anſwer will be found eaſy to theſe Queſtions, Why 
ſo, many uſcleſs Creatures ? In the Heavens, Why ſo many fixt 
Stars, and the greateſt part of them ſcarce viſible? Why ſuch Sy- 
ems of Planers, as iu Jupiter, Saturn, &c. (See my Aſtro- Theology.) In 
the Earth and Waters, Why ſo many Creatures of no uſe to Man? 
0% Nec minus clara exitis documenta ſunt etiam ex contemnendis 
animali M. Varro. author eft, d cuniculis ſuffoſſum in Hiſpa- 
d eppidum, d talpis in Theſſalid : ab ranis cĩvitatem in Galli 5 
"ſam, ab 'heuſtis in Africa : ex Gyaro, Cycladum inſuli, incolas d 
Wn E 4 muribus 
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Wiſdom, Care, and Induſtry, with more to the 
ſame purpoſe. But theſe things have been fully 


urged 


— — 


—e—ñ— _ * — 


muribus fugatos ;'In Italia Amyclas d ſirpentibus delat as. Citra 
Seeg AEthiopas late deſerra regio eſt, d ſtorpionibus & ſolpugis 
ape lata. & d ſcolopendris abattos Trerienſes, author eſi Theo- 
phraſiws. Plin. Nat. Hiſt. I. 8. c. 29. 92 | 
© To cheſe Inſtances may be added, the Plague they ſometimes 
ſuffer from a kind of Mice, (they call Leming, Leminger, Lemnius, 
See. in Norway, which eat up every green thing. They come in 
ack rodigious Numbers, that they fancy them to fall from the 
louds z but Ol. Magnus, rather thinks they come from ſome of 
the Iſlands. Hit. I. J. c. 2. If the Reader hath a mind to fee a 
large Account of them, with a Diſpute about their Generation, 2 
handſome Cut of them, wich the Prayers, and an Exorciſm agajoſt 
them uſed in the Church of Rome, I ſhall reſer him, (it being too 
tedious to recite in theſe None) to Mafines Wereien 1. 3. C. 23. 
Quare pati mur multa mala d creatura quam fecit Deus, niſs quia 
ö — Deum? — De ' == td peccatum tuum accuſa, non ju- 
icem. Nam propter Superbi 


lam inftituit Deus credturam iſtam mini- 
mam & alijel liſſimam, ut ipſa nos torqueret, ut cum ſuperbus for 
vit homo, & ſe jattaverit adverſus Deum. um ſe erexerit, Puli- 
eibus ſubdatur. Quid en, quod te inflas bu man ſuper bis? 
Pulitibus reſifte, ut umi. cog noſte qui ſis. Nam propter ſuper- 
biam mftram dom and am creata illa qua moleſta ſunt * popu- 
lum Pharaonis ſuperbum potuit Deus domare de Urſis de, & e. Muſeas 
& Ranas illis immiſit, ut rebus viliſſimis ſuperbia dymaretur. Om- 
nia ergo oa iſum —ſacta ſunt ;  & ſine ipſr faftum eff bel 
Auguſt. Tract. 1. in St. Johan. AN C 
But although the infinitely wiſe Creator hath put it in the Pow- 
er of ſach vile Animals to chaftiſe us, yet hath he ſhewed no leſs 
Wiſdom and Kindneſs in ordering many, if not moſt of them ſo, 
as that it ſhall be in the Power of Man, and other Creatures to 
obviate or eſcape their Evils. For, beſides the noble Antidotes 
afforded by Minerals, Vegetables, &c. many, if not moſt of ow 
European venomous Animals carry their Cure, as well as Poiſon 
In their own Bodies. The Oil, and 1 doubt not, the Body of 
Scorpions too, is 2 certain Remedy againſt its Stroke, A Bee, 
Waſp, or Hornet cruſhed, and rubbed, and bound upon the Place, 
1 haye always found to be a certain Cure for the Sting of thoſe 
Creatures. And I queſtion not, but the Fleſh, eſpecially the Head 
of Vipers, would be found a Remgdy for their Bites. _—_ 
Our Yiper-Catchers have a Remedy in which they place ſo great 
Confidence, as to be no more afraid of the Bite (of a Viper], i of a 


/ 


Chap. VI. in the Terraqueous Globe. 57 
urged by others; and it is ſufficient to ſay, that 
this great Variety is a moſt wiſe Proviſion for all the 
Uſes of the World in all Ages, and all Places. Some 
for Food, ſome for Phyſick (5), ſome for Habitation, 
ſome for Utenſils, ſome for Tools and Inſtruments of 
Work, and ſome for Recreation and Pleaſure, either 
to Man, or to ſome of the inferiour Creatures them- 
ſelves ; even for which inferiour Creatures, the li- 
beral Creator hath provided all things neceſſary, or 
any ways conducing to their happy, comfortab 
living in this World, as well as for Man. © 
And it is manifeſt, that all the Creatures of God, 
Beaſts, Birds, Inſe&s, Plants, and every other Genus 


, 
MH — 
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common Punclure, immediately curing themſelves by the Application 
of their Specifick, This thoug 29 10 a great Secret, I have upon 
ric Enquiry found to be no other than Axungia Viperina, preſently 
rubbed inte the Wound. © This Remedy the learned Doctor tried 
himſelf wich good Succeſs in a young Dog, that was bitten in the 
Noſe. Vid. Mead of Poiſons, p. 29. | 
And as to the means to eſcape the Miſchief of ſuch noxious Ani- 
mals, beſides what may be effected by the Care, Induſtry and 
Sagacity of Man; ſome of them are ſo contrived and made, as to 
ive Warning, or Time to Creatures in danger from chem. Thus, 
r Inſtance, the Rattle-Snake, the moſt poiſonous of any Serpent, 
who darts its poiſonous * eps to ſorne diſtance, and in all Pro- 
bability was the Baſ#/isþ of the Antients, ſaid te kill with its Eyes, 
this involuntarily gives warning by the Rattle in Its Tail. So the 
| Shark, the moſtrapacious Animal of the Waters, is m_— 8 turn 
himſelf on his Back, (and thereby gives an tunity o 
before he can catch 105 Prey. 6 Oppor — 
(5) Hec ſola Nature placuerat eſſe remedia parata vulgo, inventu 
facilia, ac ſine impendio, ex quibus vivimus. Poſtea fraudes homi- 
num & ingeniorum capture officinas invenere iſtas, in quibus ſua cui- 
que homini vænalis promittitur vita. Statim compoſitiones & miſturæ 
nexplicabiles decantantur. Arabia atque India in medio æſſimantur, 
— parvo medici ua d Rubro mari imputatur, cum remedia vere 
quetidie pauperrimus quiſque canet. Plin. |. 24. c. 1. | 
Non ſponte ſua ex tellure germinant Herbe, que contra qurſcunque 
morbos accommode ſunt ; ſed ee voluntate Opificis, ad noſtram utili- 
tanem produit a ſunt. Baſil. Aſcet. Tom. 2. 
Conſult here, Book X. Note 83, 24, 25. 


have, 
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have, or may have, their ſeveral uſes even among Men. 
For although in one Place many things may lie neg- 
lected, and out of Uſe, yet in other Places they may 
be of great uſe. So what hath ſeemed uſeleſs in 
one Age, hath been received in another; as all the 
new Diſcoveries in Phyſick,  and-albthe Alterations 
in Miet do ſufficiently witneſs. Many things alſo 
there are which in one Form, may be pernicious” to 
Man; but in another, of great Uſe. There are many 
Plants (6), many Animals, many Minerals, which 
in one Form eſtroy, in another heal, The . 

hy NY LF. polar , 


kick. DOC + 1 a 
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(6) Among poiſonous Vegetables, pone more famous of old 
than Hemlock, accounted at this Day alſo very dangerous to Man, of 
which there are ſome diſmal Examples in our Phil. Tranſ. Wepfer, 
Se. But yet this Plant is Food for Goats, and its Seeds to Buſtards ; 
and as Galen ſaith, to Starlings alſo, Neither is this, ſo pernicious 
2 Plant, only Food, but alſo Phyſick to ſome Animals, An Horſe 
troubled with the Farcy, and could not be cured with the moſt fa- 
med Remedies, cured himſelf of it in a ſhort time, by eating Hem- 
leck, of which he eat greedily. Vid. Phil, Tranſ. Nr. 231. And 
« Woman which was cured of. the Plague, but wanted Sleep, did with 
very good Effect, eat Hemlock for ſome time; till falling ill again of 
4 Fever, and baving left of the Uſe of this Remedy, be Nic. Fontanus] 
endeavoured to procure her reſt by repeated Doſes of Opium, which had 
» Operation; till the Help of Cicuta, was again called in with der 
fired Succeſs. Mead of Poiſ. p-. 144- idee 
And not only Hemlock, but many other, if not moſt Plants ac- 
counted poiſonous, may have their great Uſe in Medicine. Of which 
rake the Opinion of an able Judge, my ingenious and learned 
Friend Dr. Tanered Robinſon, in' a Letter 1 have of his to the late 

reat Mr. Ray, of Nov. 7. 1604, via. According to my Premiſe, I 

re ſend you a ſew Obſervations concerni ſome. Plant + ſeldom uſed 
in Medicine, being eſteemed poiſonous, which if. truly corre ted, or a- 
aj doſed, may perhaps prove the moſt powerful. and effeftual Medi- 
cines yet known. Having then given an Account of ſore of their Cor- 
rectives, he gives chete following Examples, vis. 1. The Heller 
bores incorporated with a Sapo, er Alkaly.Salts alone; are ſuctefafud 
Remedies in Epilepſies, Fertig- Palſies, Lethargies, and ae 
Def. @ Hj. to 3fs. 2. The Radic, Aſari, Cicuts, cad the Napellus, in 
Ages, and periodical Pains, Deſ. Bj. to . 3. The Hyoſcyemns in 


Hemorrhazies, violent Heats aud . Be, the Blood, and alſo 


in all great Inflammatiens. Dof. 5j. to H. 4. The Semen Stramowe 
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Plant unprepared poiſoneth, but prepared, is the 
very Bread of the Weſt Indies (7); Vipers and Scorpi- 
ons and many Minerals, as deſtructive. as they are to 
Man, yet afford him ſome of his beſt Medicines, 
Or if there be many things of little immediate Uſe 
to Man, 15 this, or any other Age; yet to other 
Creatures they may afford Food or Phyſick, or be of 
ſome neceſſary Uſe. How many Trees, and Plants, 
nay, even the very Carcaſſes of Animals, yea, the 
very Duſt of the Earth (8), and the moſt retuſe, con- 
temptible things to be met with; I ſay, how many 
ſuch things are either Food, or probably Medicine to 
many Creatures, afford them Retreat, are Places of 
Habitat ion, or Matrixes for their Generation, as ſhall be 
ſhewed in proper Place? The prodigious Swarms | 
Inſe&s1n t — Air, and — — Waters, ( my of whi 
be sat preſent of no great Uſe to Man) yet 
— 2 Birds, ithes, Reptiles, Inſects themſelves. 
and other Creatures (9), for whoſe happy and comfort- 
able Subſiſtence, I have ſaid the bountiful Creator 
hath liberally provided, as well as for that of Man. 


—___ 


is 4 v Anodyme, uſeful in Vigilia's, Rheumatiſms, Hyſterick 
7 2 4. Org aſms 15 Blood — Spirits, and wherever there is 
an Indication for a Paregorick. Doſ. Dj. to 36. 5. Elaterium thus 
corrected may be 2 gr. x. to 15, in Hydropioal Caſes, with- 
out am ſenſible Exacuatien or Diſturbance. So may the Soldamella, 
and Gratiola in greater Doſes. 6, Opium correcſed as afore- mentioned. 
loſes its Warcotick Faculty, and may be given very ſafely in great 
Doſes, and proves mere than uſually prevalent in Convulſive Caſes, 
Fluxes, Catarrhs, and all painful Paroxyſms, & c. . 
(7) It 3s of the moſt n Proviſion, all over the Weft- 
Indies; eſpecially in the hotter Parts, and is uſed to Victual Ships, 
Dr. Sloan's Nat. Hiſt. of Jamaica, Vol. 1. Chap. 5. . 12. 
8) I have ſhewn in the Phil. Tranſ. that the Pediculus fatidicus, 
Mottiſags, Pulſdtorius, or Death-watch chere deſcribed, feederh upon 
Duſt ; but chat this Duſt they cat, is powdered Bread, Pruit-, or 
ſuch like Duſt, not powdered Earth; and is manifeſt from their 
great Diligence and Curioſity in Hunting among the Duſt. Sce 


: 


more in Phil. Tranſ. Vr. 291. 
(9) N Book IV, Chap. 1. | 
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BOOK III. 

7 the | Terraqueous Globe. in par- 

92 more eſpeczally the 
Earth. e 


Aving thus taken a general Proſpect of our 
Terraqueous Globe; I ſhall in this Book 
come to its Particulars. ,- But here we have 

ſuch an immenſe Variety preſenting it felt to our 
Senſes, and ſuch amazing Strokes of Power and 
Wiſdom, that it is impoſſible not to be at a Stand, 
and very difficult to know where to begin, how to 
proceed, or where to end. But we muſt however 
attempt. RY 

And for the more clear and regular proceeding on 
this copious Subject; I ſhall diſtribute the Globe 
into its own grand conſtituent Parts. a 
I. The Earth and its Appurten 
II. Theaters and Theirs. 
Ihe firſt of theſe only, is what at preſent I ſhall 
be able to take into this Survey. _ A 
And in Surveying the Earth, I intend, ") 
1. To conſider its conſtituent Parts, or Things 
peculiar to its ſelf. er. wet 185 
2. The Inhabitants thereof, or the ſeveral Kinds 
of Creatures that have their Habitation, Growth, or 
Subſiſtence thereon. 3 ns f Ty 
1. As to the Earth it ſelf, the moſt remarkable 
things that preſent themſelves to our View, are, 
I, 


prom 
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1. Its various Moulds and Soils. 
2. Its ſeveral Strata, or Beds. 
3. Its very Subte Paſlages, Grotto's, and 


Caverns. | 
4. Its Mountains and Vallies. 


+ 
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Of the Soils and Moulds in the Earth, 


HE various Soils and Moulds are an admi- 
rable and manifeſt Contrivance of the All- 
wiſe Creator, in making this Proviſion for the va · 
rious Vegetables (1), and divers other Ules of the 
Creatures. For, as ſome Trees, ſome Plants, ſome 
Grains dwindle and die in a diſagreeable Soil, but 


as 
1 
_—_— 


(1) It is not to be doubted, that although Vegetables delight 
in peculiar Solls, yet they owe not their Lite and Growth to che 
Earth it ſelf, but to ſome agreeable Juices, or Salts, &c. reſiding 
in the Earth. Of this the great Mr. Boy/ hath given us ſome, good 
Experiments. He ordered his Gardiner to dig up and dry in an 
Oven ſome Earth fit for the purpoſe, to weigh it, and to ler there- 
in ſome S Seeds, (a kind of Indian Pomplon). The Seeds when 
ſown were“ watered with Rain or Spring-water only. But al- 
though a. Plant was produced in one Experiment of near 34. and 
In another of above 14 J. yet the Earth when dried, and weighed 
again, was ſcarce diminiſhed at all in its Weight. 

Another Experiment he alledges is of Helment a, who dried 
200 4. of Earth, and therein planted a Willow weighing 5 J. which 
he watered with Rain or diſtilled Water: And to ſecure it from 
any other Earth getting in, he covered it with a perforated Tin 
Cover. After five Years, weighing the Tree with all the Leaves 
it had born in that time, he found it to weigh 169 J. 3 Ounces, 
but the Earth to be diminiſhed only about 2 Ounces in its weight. 


Md. Boyls Scept. chym. Part 2, pag. 114. 
thrive 
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thrive — flouriſh _ po 3 ſo — Creator 
hath amply provided for every Kind a proper Bed. 
If ſome delight in a warm, ſome 2 cold Soil; 
ſome in a lax or ſandy, ſome a heavy or clayie Soil; 
ſoine in a mixture of both, ſome in this, and that 
and the other Mould, ſome in moiſt, ſome in 
Places (2); ſtill we find Proviſion enough for a 
theſe Purpoſes: Every Country abounding with its 

roper Trees and Plants (3), and every Vegetable 
— and gay, ſomewhere or other about the 
Globe, and abundantly anſwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar place, Gen. 1. 11. 
And God ſaid, let the Earth bring forth Graſs, the 
Herb yielding Seed, and the Tree yielding Fruit after 
bit kind. All which we actually ſee is ſo. 

- To this convenience which the various Soils that 


coat the Earth are of to the Vegetables, we may 


add their great Uſe, and Benefit to divers Animal: 
to many kinds of Quadrupeds, Fowls, Inſects, and 


an 


(2 Tis vous dur vg blue, & fbr Te N. 
Tor Jirdgor, &c. Ta wp 3 , Engis, Ta d irvdges, Te. 
3 xu, T4 Id ebe, T4 % us, x) Jeg, 74 
ibs bgewis,, ra d h. Zuri 18-78 Teo pg. nave + 
xegom, in I di, & ice, & Badippioa, Y me- 
Acuijpite, dine dann dagoes 1 ra uin. Harm 38 
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Cauſ. Plant. I. a. c. 9. 2 


(3) Nec vers Terre ferre omnes omnia poſſunt. 

Faminbes Salices, craſſiſque paludibus Alnj | 
Naſtuntur ; fleriles ſaxoſis — Omni: 

| Littors Mynetis latiſima : denique apertos | 

/ Bacchus amat colles 4 — & frigora Taxi. 
' Aſpice & extremis domitum cultoribus ». eg 

| Eoaſque domos Arabum, filltoſque Gelonos : {213-28 

Diviſe arboribus parrie, Sic. Vir. Georg. L . 


Reptiles ; 


Reptiles; who make in the Earth their places of 
Repoſe and Reſt, their Retreat in Winter, their Se- 
curity from their Enemies, and their Neſts to re- 
poſe their Young ; ſome delighting in a lax and 
pervious Mould, admitting them an eaſy Paſſage , 
and others delighting in a firmer and more ſolid 
Earth, that will better ſecure them againſt Injuries 
from without. | 


CHAP. 


Of the various Strata or Beds obſervable 
in the Earth. 8 


T HE various S:rat or Beds, although but little 

different from the laſt, yet will deſerve a di- 
ſtinct conſideration. Ap pn 
By the Strata or Beds, I mean thoſe Layers 
of Minerals (1), Metals (2), Earth, and Stone 
| 5 (3), 


* 
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(1) Altho' Minerals, Metals, and Stones lie in Beds, and have 
done ſo ever fince Noah's Flood, if not from the Creation; yet ig 
is greatly probable that they have a Power of growing in their re- 
ſpective Beds: That as the Beds are robbed and emptied by Miners, 

o after a while they recruit again. Thus Yieriol, Mr. Boy! thinks, 
will grow by the Help of the Air. So Alum doth the fame. We 
are aſſured (he faith) by the experienced Agricola, that the Earth er 
Ore of Alum, being robbed of its Salt, will in tract of time recover 
it, by being expoſtd to. the Air. Boyl's Suſpie. about ſome Hid. 
Qual. in the Air, p. 18. | 

(2) As to the Growth of Metals, there is great Reaſon to ſuſ- 
pect that alſo, from what Mr, Boy/ hath alledged in his Obſer- 
vations about the Grewth of Metals: And in his Scept. Chym. Part, 6. 
pag. 362. Compare alſo Hakewil's Apol. pay. 164. = 

And particularly as to the Growth of Iron, to the Inſtances he 
gives from Pliny, Fallopius, Ciſalpinus, and others; we tnzy add, 
Wilat is well known in the Foreſt of Deane in Glouceſterſhire That 

* the 
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(3), lying under that upper Stratum, or Tegument 
05 the Earth laſt ſpoken of, all of a prodigious Uſe 
to Mankind: Some being of great uſe for Building; 


* 
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the beſt Iron, and moſt in Quantity, that is found there, is in the 
old Cinders, which they melt over again. This the Author of the 

Additions to Glouceſterſhire in Cambd. Brit. of the laſt Edition, 
p. 245. attributes to the Remiſſneſs of the former Melters, in not 
exhauſting the Ore : But in all probability it is rather to be attri- 
buted to the new Impregnations of the old Ore, or Cinders, 
from the Air, or from ſome ſeminal Principle, or plaſtick Quality 
in the Ore it ſelf. 

(3) As for the Growth of Stone, Mr. Boyl gives two Inſtances. 
One is that famous place in France, called Les Caves Goutieres : 
Where the Water falling ſrom the upper Parts of the Cave to the 
Ground; doth preſently there condenſe into little Stones, of ſuch Fi- 
Lures as the Drops falling either ſeverally, or upon one another, and 
- coagulating preſently into Stones, chance to exhibit. Vid. Scept. 
Chym. pag. 360. 

Such like Caves as theſe, I have my ſelf met with in England ; 
particularly on the very Top of Bredon- Hill in Worceſterſhire, near 
the Precipice, facing Perſhore, in or near the old Fortreſs, called 
Bembsbury-Camp ; 1 ſaw ſome Years ago ſuch a Cave, which (if I 
miſ-remember not) was lined with thoſe Stalactical Stones, on the 
Top and Sides. On the wi 1 they hung like lcicles great and 

„and many lay on the Ground. They ſeemed manifeſtly to 
be made by an Exſudation, or Exſtillation of ſome petrifying 
Juices out of the rocky Earth there. On the ſpot, I thought ic 
might be from the Rains ſoaking through, and carrying with it 
Impregnations from the Stone, the Hill being there all rocky. 
Hard by the Cave is one or more vaſt Stones, which (if I miſtake 
not) are ineruſtated with this Sparry, Stalactical Subſtance, if 
not wholly made of it. But it is ſo many Years ago fince I was 
at the Place, and not being able to find my Notes Tout it, I can» 
not ſay, whether the whole Stone is (in l Spar, (as 
I think it is,) or whether 1 found it only caſed over with it, not- 
withſtanding I was very nice in examining it then, and have now 
ſome of the Fragments by me, conſiſting, among other ſhining 
Parts, of ſome tranſparent angular Ones. | 

The other Inſtance of Mr. Boyl, is from Linſchoten, who ſaith, 
chat in the Eaft-Indies, when they have cleared the Diamond 
Mines of all the Diamonds, In 4 few Years time they find in the 
ſame place new Diamonds produced, Boy I. Ibid. 


ſome 


ſame ſerving jor Ornament; ſome furniſhing us 
with 4 fl Machines, and Tools to prepare 
our Food, and for Veſſels and Utenſils, and for 
multitudes of other Uſes; ſome ſerving for Firing 
to dreſs qur Food, and to guard us againſt the In- 
ſults of Cold and Weather; ſome being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
Manuring and Fertiliz ing our Lands, in Dyi 

and Colouring, and ten thouſand other Conveni- 
ences, too many to be particularly ſpoken of: Onhy 
there is one grand Uſe of one of theſe Strata or 
Beds, Fac cannot eaſily be omitted, and that is, 
thole ſubterrancous Strata of Sand, Gravel, and 
Exer Earth that admit of, and facilitate the Pafſage 
of the ſweet Waters (4), and may provelty be th 
Colauders whereby they are fiveetned, and then > 
fe; | | | 3%; 
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Beit; 
() It is not only agreeable to Reaſon, but I am told hy Per- 
ons converfant in digging of Wells thraughout this County of 
#fſex, Where I live, that the ſpreſt Bods in Which they find Water, 
are Gravel, and a coarſe dark coloured Sand; which Beds ſeldom 
fail to yield Plenty of ſwWect Water: Bur for Clay, they- never find 
Water therein, if it be a ſtrong, Riff clay; but if it he Iix and 
fandy ſometimes Springs are found in it; but o weak, chat they 
will [ſcarcely ſerve the Uſes of the ſmalleſt Family. And ſome- 
times they meet with choſe Beds lying next under a looſe blaek 
Mould, ( which, by their Deſcription, I judged to be 4 ſort of 
-oazy, or to have the Reſemblance ot an ancient ruſhy Ground,) 
and in that Cafe the Water is always naught and ſtinks. And 
. laſtly, another. ſort uf Bed they find in L, in che clay ie Lands, 
particularly -that part calhd the ,Redings, which yidds Plenty. pf 
weet Water, and that is a Bed of White Earth, as though made 
of Chalk and white Sand. This they find, after they have dug 
through forty, or mor feet of Clay; and it is ſo tender and moiſt, 
that it will not lie upon the Spade, but they are forced to throw 
it into their Bucket with their Hanis, or with Bowls; but when 
it comes up into the Air, it ſoon becomes an hard white Stone. 
Thus much for the Variety af Beds wherein the Waters are 
found. That it is in theſe Beds only or chi: fly the Springs run, 


is farther manifeſt from the forcible Eruption of the Waters ſame- 
| F times 
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the ſame time alſo convey'd to all Parts of the ha- 
bitable World, not only through the temperate and 
torrid Zones, but even the fartheſt Regions of the 
frozen Poles. 
That theſe Strata are the per Paſſages of the 
ſweet Fountain-Waters, is, I think not to be doubt - 
ed, conſidering that in them the Waters are well 
known to paſs, and in them the Springs are found 
by thoſe that ſeek for them. I ſay, the principal 
Paſſages, becauſe there are other Subterraneous Guts 
and Channels, Fiſſures and Paſſages, through which 
many times the Waters make their way. 
Now that which in a particular manner doth ſeem 
to me to. manifeſt a ſpecial Providence of God in 
the repoſiting theſe 7 Beds is, that they ſhould 
be diſperſed all the World over, into all Countries, 
and almoſt all Tracts of Land: That they ſhould 
ſo entirely, or for the moſt part, conſiſt of lax, in- 
cohæring Earth, and be ſo ſeldom blended with 
other impervious Moulds, . or if they are fo, it is 
commonly but accidentally ; ,and that they are in- 
terpoſed between the other unpervious Beds, and ſo 
are as a Prop, and Pillar to guard them off, and to 
prevent their ſinking in, aud ſhutting up the Paſſa- 
ges of the Waters. | | 
The time when thoſe Strata were laid, was doubt- 
leſs at the Creation, when God ſaid, (Gen. 1. 9.) 
let the Waters under the Heaven be gathered W 
unto one place, and let the dry Land appear; or elſe 
SE if, with ſome ſagacious Naturali 
we ſuppoſe the Globe of Earth to have been diſſol- 


j ne 
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times out of thoſe watery Beds. Of which ſee Chap. 4. Note 10. 
This Eruption ſhews, that the Waters come from ſome Eminence 
or other, lying at a diſtancc, and being cloſely pent up within the 
watery Stratum, by the clayie Strata, che Waters with force mount 
up, when the Strata above are opened. Arm | 
ved 
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ved by the Flocd (5). At that time (whatever it 
was) when the Terraqueous Globe was in a Chaotick 
State, and the earthy Particles ſubſided, then thoſe 
ſeveral Beds were in all probability repoſited in the 
Earth, in that commodious Order in which they 
now are found; and that, as is aſſerted, according 
to the Laws (6) of Gravity. | 8 
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(s) J. Dr. Woodward's Eſſay, Part 2. Steno's Prodr. &c. 

(6) Id. ib. pag. 28, and 94. But Dr. Leigh in his Nat. Hiſtory 
of Lancaſhire, ſpeaking of the Coal-pits, denics the Strata o lie 
according to the Laws of Gravitation, ſaying the Strata are a Bed 
of Marle, afterwards Free-Stone, next Iron ſtone, then Coal, or Ren- 
nel · Mine, then ſome other Strata, and again (o, Co. 

But upon 2 ſtricter Enquiry into che matter, finding | had rea- 
ſon to ſuſpect that few, if any, actually had tried the Experiment, 
I was minds d to bring the thing to the Teſt of Experiment my ſelf; 
and having an Oppartunicy, on April 11, 1912. I cauſed divers 
places to be bored, laying the ſeveral Strata by themſelves ; which 
aferwards I weighed with all ſtrietueſs, firſt in Air, then in Water, 
taking care that no Air-bubbles, &c. might obſtrutt the Accuracy 
of the iment. The Reſult was that in my Yard, the Strata 
were gradually ſpecifically heavier and heavier, the lower and lower 
they went; and the upper which was Clay, was confiderably ſpe- 
elfically lighter than the lower Stratum; which was firſt 2 looſe 
Sand, then 2 Gravel. In which Stratum principally the Springs 
run that ſupply my Well, ro | . 
But in my Fields, where three Places were bored (to no great 
th) 1 found below the upper, ſuperficial Sratum, a degp Bed of 
Sand only, which was of different Colours and Conſiſtence, which I 
weighed as betore, rogecher with rhe — —＋1 ; but they were 
all of the ſame, or nearly the fame ſpecifick Gravity, both out of 
the ſame Hole, and out of different Holes, although the Sand was 
at laſt ſo gravelly, chat it hinder'd our boring any deeper. 
pos this, fear ing left ſome Error tni ght be in the tormer Expe- 
men ts, I try d them over again; and that with the fame Sueceis. 
After thjs, I made ſome Experiments in ſome deep Chalk-Pirs, 
with the Flints, Chalk, &c, above and below; but the Succeſs was 
not ſo uniform as before. 2 | 

Acquainting our juſtly renowned R. S. with theſe Experiments, 
they ordered their Operator to experiment the $17at4 of à Coal - 
Pit z the Succeſs whereof may be ſcen in Phileſ. Tranſe Ar. 336. 
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«i aw Co HA RR. II. 
Of the Subterrantous Caverns, and the 
Vulcano's, . © 1 


T' Shall take notice of the Subterraneous Caverns, 

Grotto's, and Vulcano's, becauſe they are made 
an Objection (1) againſt the preſent Contrivance 
and Structure of the Globe. But, if well conſider- 
ed, they will be found to be wiſe Contrivances of 
the Creator, ſerving to great Uſes of the Globe, and 
Ends of God's Government. Beſides many fecret, 

d Functions and Operations of Nature in the 
Boweb of the Earth, that in all probability theſe 
things may miniſter unto, they are of great Uſe to 
the Countries where they are (2). Jo inſtance in 


* - 


(1) Nemo dixerit terram pulchriorem eſſe quid cavernoſa ſit, quid 
dehiſcat:in multis loc u, quad (diſrupts caveis & ſpatin inanibus ; 
ii ſque nullo ordine di ſpoſit u, nulla form4 nec que aliud conti ne ant 
quam tenebras & ſordes; unde gruves & peſtifere exhalati ones, terra 
motus, N. Burnet ubi ſupr. e. 7. VA 
(2) The Zirchnitzer Sea in (arniala, is of great Uſe to the Inha- 
bitants of that Country, by affording, them Fiſh, Fowls, Fodder, 
Seeds, Deer, Swine, and other Bzaſts, Carriage for their Goods, 
Oc. Vid. Phil. Tranſ. Vr. 191, &c. or Lowth, Abridg. Vol. 2. p. 306, 
& c. where you have put together in one View, what is diſperſed 
in divers of the Tranſactions. This Sea or Lake proceeds from 
ſome Subterraneous Grotto, or Lake, as is made hi hly probable by 
Mr. Yalvaſor, Ibid. avs | 


The Grotto Podperſchio may be another Inflance, that the very 


Subterrancous Lakes may be of uſe, even to the Inhabitants of the 
Surface above : Of which ſee Loth. ubi ſupr. paz. 317. Sturmius 
alſo may be conſulted here in his Philoſ, Eclect. Exertit. 11. de 
Terræ· mot. particularly in Chap. 3. ſome of the moſt eminent Spe- 


cuſes are enumerated, and ſome of their Uſcs. tþ 
2E 
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the very worſt of the things named, ws. the 
Vulcano and Ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of the 
Globe, and dreadful Scourges of the ſinful Inhabi- 
tants thereof, and may ſerve them as Emblems, and 
Preſages of Hell it ſelt; yet even theſe have their 
great Uſes too, being as Spiracles, or Tunnels (3) to 
the Countries where they are, to vent the Fire and 
Vapours that, would make diſinal Havock, and of- 
tentimes actually do ſo, by dreadful Succuſhons and 


Convulſions of the Earth. Nay, if the Hypotheſis 


of a central Fire and Waters be true, theſe Out-lets 
ſeem to be of greateſt Uſe to the peace and quiet 
of the Terraqueous Globe, in venting the Subterra- 
nequs Heat and Vapours; which, if pent up, would 
make dreadful and dangerous Commotions of the 
Farth and Waters. | To. 

It may be then accounted as a ſpecial Favour of 
the Divine Providence, as 1s obſerved by the Author 
before praiſed (4), That there are ſcarcely any 
© Countries, that are much annoyed with Earth- 
« quakes, that have not one of theſe fiery Vents. 
« And theſe, * (faith he,) are conſtantly all in 
= e whenever any Earthquake happens; they 
* dilgorging that Fire, which whilſt underneath, 
ce was the Cauſe of the Diſaſter. Indeed, (faith 
he, ) were it not for theſe Diverticula, whereby it 
<« thus gaineth an Exit, twould rage in the Bowels 
* of the Earth much more furiouſſy, and make 
« greater Havock than now it doth. So, that 


* 
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837 Crebri ſpecus rremedium) prabene. Preconceptum enim ſpiri- 


tum exhalant ; quod in certis notatur oppidis, qua minus quatiuntur 
crebris 4d 'eluviem cuniculis — . Pl. Hiſt. Nat. lib. 2 


cap, 82. os 
(4) Woogward's Eſſay, Part. 3. Conſeft, 13. 
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e though thoſe Countries, where there are ſuch 
& Vulcan's, are uſually more or leſs troubled with 
Earth · quakes; yet, were theſe Vulcano's wanting, 
e they would be much more annoyed with them 
e than now they are; yen, in all probability to that 
6 Degree, as to render the Earth, for a vaſt Space 
& ground them, perfectly uninhabitable. In one 
* word, (faith he) ſo beneficial are theſe to the 
4 Territories where they are, that there do not 
& want Inſtances of ſome which have been reſcued, 
« and wholly delivered from Earthquakes by the 
&« breaking forth of a new Vulcano there; this con- 
ce tmually diſcharging that matter, which being till 
< then barricaded up, and impriſoned in the Bowels 
e of the Earth, was the occaſion of Very great and 


te frequent Calamities”, Thus far that ingenious 
Author. Iq " | | 


o 
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CHAP. IV. 
O the Mountains and Valleys. 


T H E laſt thing I ſhall take notice of relating to 
the Earth, ſhall be the Hills and Valleys., Theſe 
the eloquent Theorift owns to © contain ſomewhat 
1 — and ſtately in the beholding of them, that 
*« inſpireth the Mind with great Thoughts and Paſ- 
&« ſions, that we naturally on ſuch occaſions think 
*. of God and his Greatneſs”, But then, at the ſame 
time. he-ſaith, © The Hills are the greateſt Exam- 
4 plesof Ruin and Confuſion; that they have nei- 
* ther Form nor Beauty, nor Shape, nor Order, 
* any more than the Clouds in the Air; that th 
conſiſt not of any proportion of Parts, referrable 
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4 to any Deſign, nor have the leaſt Footſteps of 
« Art or Counſel”. Conſequently one grand part 
of this lower Creation, even the = preſent Face 
of our Terraqueous Globe, according to this ingeni- 
ous Author, is a Work of meer Chance. a Structure 
in which the Creator did not concern himſelf. 
Part of this Charge I have already briefly anſwer- 
ed, and my Survey now leads me to ſhew, that the 
Mountains are fo far from being a Blunder of Chance, 
a Work without Deſign, that they are a noble, uſe- 
ful, yea, a neceſſary part of our Globe (I). | 
And in the firſt place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to all 
Men's Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 
continued Planes. Let thoſe who make it their bu 
ſineſs to viſit the Globe, to divert their Sight with 
the varions Proſpects of the Earth; let theſe, I ſay, 
judge whether the far diſtant Parts of the Earth 


— ** 
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(1) Though there are ſome that think Mountains to be a deformity 
to the Earth, &. yet if well conſidered, they will be found as much 
to ennduce to the Beauty and Comveniency of the Univerſe, as any of the 
other Parts. Nature (ſaith Pliny) purpoſely ſramed them for many 
excellent Uſes ;, partly to tame the Violence of greater Rivers, to 
ftreng then certain Joynts within the Veins and Bowels of the Earth, 
to break the ſorce / the Sea's Inundation, and for the ſafety of the 
Earth's Inhabitants, whether Beaſs or Men That they make much 
for the Protec tion of Beaſts, the Pſalmiſ# teſiifies, The higheſt Hills 
arca Refuge for the wild Goats, and the Rocks for Conies. 
King ly Prophet had likewiſe learnt the ſafety of theſe by his own Ex- 
perience, when he alſo was ſain to make a Mountain his Refuge from 
the fury of his Maſter Saul, who proſecuted him in the Milderneſi. 
True indeed, ſuch places as theſe keep their Neighbours Poor, as being 
moſt barren, but yet they preſerve them ſafe, as being moſt firong ; 
Witneſs our unconquered Wales and Scotland. —— W herefore a good 
Author doth rightly call them Nature's Bulwarks, caſt up at God 
Almighty changes, the Scorns and Curbs of Yiftorious Armies, ij luch 
made the Barbarians in Curtius ſo confident f their own ſafety, &c. 


Biſhop Hs World in the Moon, pag. 114. 
F 4 would 
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would be ſo well worth viſiting, if the Earth was 
every where of an even, level, globous Surface, or 
one large Plane of many 1000 Miles; and not ra- 
ther, as now it is, whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
Mountains tlie ſubjacent Vales and Streams, and 
the far diſtant Hills; and again from the Vales to 
beh61d the ſurrounding Mountains. The elegant 
Strains, and lofty Flights, both of the antient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senfe of Mankind on this Configuration of 
7 4 oat * | 
But be the Caſe as it will as to Beauty, which is' 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far 
the moſt commodions on ſeveral Accounts. | 
1. As it is the moſt Salubrious, of great uſe to 
the Prefervation, or Reſtoration-of the Health of 
Man. Some Conftitutions are indeed of ſo happy 
a Strength, and ſo confirmed an Health, as to be 
indifferent to almoſt any Place or Temperature of 
the Air. But then others are ſo weakly, and feeble, 
as not to he able to bear one, but can live comfor- 
tably in another place. With ſome; the finer and 
more ſubtle Air of the Hills doth beft agree, whb 
are languiſhing and dying in the ferulent, and 
groſſer Air of great Towns, or even the warmer, 
and vaporous Air of the Valleys and Waters. But 
contrary wile, others languiſh on the Hills, and grow 
luſty and ſtrong in the warmer Air of the Valleys. 
So that this opportunity of ſhifting out Abo 
from the warmer, and more vaporous Air of the 
Valleys, to the colder and more ſubtle Air of the 
Hills, or from the Hills'to the Vales, is an admi- 
rable- Eaſement, Refreſhment, and great Benefit to 
the Valetuinarian, feeble part of Mankind; aftprd- 
ing thoſe an eaſy and comfortable Life, who mou 
8 | 00 2 
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otherwiſe live miſerably, languiſh, and pine a- 
Wax. * 77 
2. Io this ſalutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is, in affording commodious Places for Ha- 
bitation z © ſerving (as an eminent Author (2) word - 
eth it) “ as Skreens to keep off the cold and nip- 
«, ping Blaſts of the Northern and Eaſterly Winds, 
« and reflecting the benign and cheriſhing Sun- 
e Beams, and ſo rendering our Habitations both more 
comfortable, and more chearly in Winter; and 
<««/ promoting the growth of Herbs and Fruit- Trees, 
c and the Maturation of the Fruits in Summer. 
3. Another benefit of the Hills is,: that they ſerve 
{br the Production of great Varieties of Herbs and 
Trees (2). And as there was not à better Judge of 
thoſe Matters, ſo I cannot give a better Account of 
this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr. Ray (4), (who hath ſo fully diſcuſſed 
this Subject I am upon, that it is ſcaice poſſible to 
tread out of his Steps therein). His Obſervation is, 
That the Mountains do eſpecially jabound with 
«different Species of Vegetables, becauſe of the 
great Diverſity of Soils that are found there, eve- 
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. (3) Ray's Wiſdom of God, &c. pag. 251. Difſolution of the World, 
M of Thephraftus having reckon up the Trees that delight moſt 
in the Hills, and others in the Valleys, obſerveth, Azur 
3 ic woe TAY gar x; Tor ian, weite Wy x) % T6 
Je ml eg rig mdiors . ngeirlo d Th Ts xyiou Toy 
Even Y ri n T4 gera- Theoph, Hiſt. Pl. JI. 4. c. 4. 
Ararre d e Tos duxalors Yb na) nie ire), Y (4dLANOP 
do ders Ta 4 d pln To i ανοον Y d. Te 
&, ric evaxereis N cunning, 16.1, 4. . t. 

4% Wiſdom of bal p. 252. 6 
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«ry Vertex, or Eminence, almoſt affording new 
4 Kinds, Now theſe Plants (faith he,) ſerve part- 
y for the Food and Suſtenance of ſuch Animals 
<< as\ are proper to the Mountains, partly for Medi- 
4 cinal Uſes'; the chief Phyſick Herbs and Roots, 
c“ and the beſt in their Kinds growing there: It be- 
* ing remarkable, that the greateſt and moſt Juxu-- 
<c- riant Species in moſt Genera of Plants are native 
<& of. the Mountains. (224903 20125550 + FT 
4. Another Convenience which my laſt named 
learned Friend cbſerves 5) is, That the Mountains 
4 ſerve for the Harbour, Entertainment, and Main- 
<« tenance of various Animals; Birds, Beaſts, and 
* AInſects, that breed, feed and frequent there. 
4 For, (ſaith he,) the higheſt Tops and Pikes of 
the / themſelves are not deſtitute of their In- 
4habitants, the Ibex, or Stein- bucſ, the Rupicapra, 
* r Chamotrs, 1 5 the Opus ; 
among Birds: And I my ſelf, (ſaith he) have 
ct obſcrved beautiful Papilias, and Store of other 
Hiſects upon the Tops of ſome of the Alpine 
Mountains. Nay, the higheſt Ridges of many 
4 of theſe Mountains, ſerve for the Maintenance 
<«/'of Cattle, for the Service of the Inhabitants: of 
„ the Valleys. ' % wits 
5. Another thing he obſerves is, That thoſe 
«Tong Ridges and Chains of lofty and topping 
a Mountains, which run through whole Continents 
« Eaſt and Weſt (6), ſerve to ſtop the Fe 
ets WN 03, T4 ce the 
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, © (6) Many have taken Notice that ſome of the greateſt Eminen- 
ces of the World run generally Eaſt and Weſt, of which take the 
late ingenious and learned Dr. Nichols's Account, [Confer. with 4 
Theift. Part. 2. pag. 191.] To go no far her than our own N 
all our great Ridges of Hills in England run Eaſt and Weſt; 
do the Alps, in Italy, and in ſome Meaſure the Pyrenees; ſo do the 
Mountains of the Moon in Africk, and ſo do Mount Tan and 

| ucaſus. 
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« the Vapours to the North and South in hot Coun- 
<« tries, condenſing them like Alembick Heads into 
<* Water, and ſo (according to his Opinion) by a 
*« kind of external Diſtillation giving original to 
Springs and Rivers; and likewiſe by amaſling, 
e cooling and conſtipating of them, turn them into 
Rain, by thoſe means rendering the fervid Regi- 
6 ons of the torrid Zone habitable. 

To theſe might be added ſome other Uſes and 
Conveniences (7); as that the Hills ſerve to the 
Generation of Minerals and Metals (8), and that in 
them principally are the moſt uſeful Foſſils found; 
or-it not found and generated only in them, yet 
at leaſt all theſt Subterraneous Treaſures are moſt 
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Caugaſas. This he ſaith is a wiſe Contrivance to prevent the YVapours, 
which would all run Nonthwards, and leave no Rains in the Medi- 
terranean Countries. 

(7) That the Generation of many of the Clouds is owing to 
the Hills, appears from the Obſervations. of the ingenious and 
learned Dr. Joh. Jam. Scheuchzer of Zurich, and Mr. Foach Frid. 
creitlevius cited by him. They obſerved at Sun-rifing divers 
Clouds deratched, by the Heat vf the Sun from ſome of the Tops 
of the A/ps, &c. upon all which their Obſervations, the Coneluſi- 
on is, Mirati ſummam Creatoris ſapientiam, qui & id quod pauld ante 
nulli nobis uſui efſe videbatur, maximis rebus deſtinaverat, adeaque ex 
illo tempore dubitare cæbi, num Nubes eſſert ſuture, ſo iſtiuſmod; 
Monte & Petræ non darentur. Hypot heſti hac ſtante, eluceſceret per- 
mag na utilitas, im) neceſſit as. quam Helvetica Alpes non nobis tan- 
tum accolis, ſed & vicinis aliis reg ionibus praſt ant, diſpenſando, quas 
gignunt Nubes, Ventos, Aquas. Scheuch. Iter. Alpin. 2. p. 20. 
(8) Let us take here Ol. Mag. Obſervation of his Northern 
Mountains, Montes excelſs ſunt, ſed pro majori parte fleriles, & 
aridi®, in quibus fere nil aliud pro incolarum commoditate & con- 
ſervatione gignitur, quam inexhauſta pretioſorum Met allorum uber- 
tas, ſatis opulenti, fertileſque ſunt in omnibus vite neceſſariis, 
fee & ſuperfluis aliunde ſi fiber conquirendis, unani mique robore, 
ac viribus, ubi vis contra hec uature dona intentata fuerit, defen- 
dendis, Acre enim genus hominum eft, &c. Ol. Mag. Hiſt. L. 6. 
Prat. See alſo Sir Robert Sibbald's Prodr. Nat. Kiſt. Scot. 
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eaſily come at in them: Alſo their Uſe to ſeveral 
Nations of the Earth in being Boundariès and Bul- 
warks to them. But there is only one Uſe more 
that T ſhall inſiſt on, and that is, | 
Sixthly, and laſtly, That it is to the Hills that the 
Fountains owe their Riſe, and the Rivers their Con- 
veyance. As it is not proper, ſo neither ſhall I here 
enter into any Diſpute about the Origine of Springs, 
commonly Arne by curious and learned Philoſo- 
phers. But whether their Origine be from condenſed 
Vapours, as ſome think (9) ; or from Rains falling, 
as others; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diſtilla- 
tion; or whether all theſe Cauſes concur, or only 
ſome, ſtill the Hills are the grand Agent in this pro- 
digious Benefit to all the Earth: Thoſe vaſt Maſles 
and Ridges of Earth ferving as fo many huge Alem-- 
bicks, or Cola in this noble Work of Nature. _ 
But be the Modvs, or the Method Nature takes in 
this great Work as it will; it is ſufficient to my 
— that the Hills are a grand Agent in this ſo 
wh e and neceſſary a Work. And "conſequently, 
at thoſe vaſt Maſſes, and lofty Piles are not as 
they are charged, ſuch rude and uſeleſs Excreſcence 
of our ill - formed Globe; but the admirable I — 
of Nature, contrived and ordered by the infinite 
Creator, to do one of its moſt uſeful Works, and 
to. diſpenſe this great Bleſſing. to all Parts & the 
Earth; without which neither Animals could live, 
nor Vegetables ſcarcely grow, nor perhaps Minerals, 
Metals, or Foffils receive any Waere. For was 
the Surface of the Earth even and level, and the 
middle Parts of its Iſlands and Continents, not 
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Moumtainous and High, (as now it is,) it is moſt cer- 
tain there could be no Deſcent for the Rivers, no 
Conveyance for the Waters; but inſtead of gliding 
along thoſe gentle Declivities which the gte 
Lands now afford them quite down to the Sea, they 
would ſtagnate, and perhaps ſtink, and alſo drown 
large Tracts of Land | 1 
But indeed, without Hills as there could be no 
Rivers, ſo neither could there be any. Fountains or 
Springs about the Earth; becauſe, if we could fup- 
poſe a Land could be well watered (which I think 
not poflible) without the higher Lands, the Waters 
could find no Defcent, no Paſſage through any com- 
modions Out- lets, by Virtue of their own Gravity, 
and therefore could not break out into thoſe com- 
modious Paſſages and Currents, which we ever 
where'almoſt find in, or near the Hills, and fel. 
dom, or never in large and ſpacious Planes; and 
when we do find them in them, it is gen 
at great and inconvenient Depths of the Earth; 
nay, thoſe very Subterraneous Waters that are 
any where met with by digging in theſe Planes, 
are in all probability owing to the Halls, either 
near or far diſtant.” As among other Inſtances may 
be made out from the forcible Eruption of the 
Subterraneous Waters in digging Wells, in the low- 
er. Zuftria, and the Territories of Modena and Bo- 
lagna in Italy, mentioned by my tore-named learn. 
ed Friend Mr. Ray (io). Or it there be any ſuch 
Place found throughout the Earth, that is de- 
void of Mountains, and yet well watered, "_ 
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" (10) Monſieur Blundel, related to the Parifian Academy, what 
Device the Inhabit ant, of the lower Auſtria,” (which is encompaſſed 
ith the Mountains of Stiria) are wont 9 10 fill their Wells with 
ater,* They is in the Earth to the Depth'of 25 und 20 Feet, Hill 
they come 10 an Argilla (clammy Earth]! #hich they bore 
42973 throne 
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haps ſome ſmall Iſlands may; yet in this very Caſe, 
that whole Maſs of Land is no other than as one 
Mountain deſcending (though unperceivedly) gent- 


ly down from. the Mid-land Parts to the Sea, as 
moft other Lands do; as is manifeſt from the De. 
{cent of their Rivers, the principal of which in moſt 
Countries have generally their Riſe in the more 
lofty Mid-land Parts. 1250 
And now conſidering what hath been ſaid con- 
cerning this laſt Uſe of the Hills, there are two or 
three Acts of the Divine Providence obſervable 
therein. One is, that all Countries throughout the 
whole World ſhould enjoy this. great Benefit, of 
Mountains, placed here and there, at due and pro- 
per Diſtances, to afford theſe ſeveral Nations this ex- 
cellent, and moſt neceſſary Element the Waters, 
For according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and ordered to 
their ſeveral Places, the Earth muſt have been of au 
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lura. | , | 
c Upon Enquiry of ſome Skilful Workmen, whoſe Buſineſs it is 
to dig Wells, ec. whether they had ever met with the like Caſc, 
as theſe in this Note, they told me they had met with it in Eſer, 
where after they had dug to 30 Foot Depth, the Man in che 
Well obſerved the clayie Bottom to ſwell and begin to ſend out 
Water, and ſtamping with his Foot to ſtop the Water, he made 
way for ſo ſuddain and forceable a Flux of Water, that before he 
could get into his Bucket, he was above his Waſte in Water; 
which ſoon aſcended to 17 Feet height, and there ſtayed: And al- 
tho? they often with great Labour endeavoured to empty the W el, 
in order to finiſh their Work, yet they could never do it, but 
were forced to leave it as it was, 


a. a Ar a a8 > Aa A@@ e 2 


© —_ — — 8 my wed — At 


— 
— 


t 


even Surface, or nearly ſo. The ſeveral component 
Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecifick Gravities, and at laſt have 
ended in 4 large even ſpherical Surface, every where 
equi-diſtant from the Center of the Globe. But 
that inſtead of this Form, ſo incommodious for the 
Conveyance of the Waters, it ſhould be jetted: out 
every where into Hills and Dales, ſo neceſſary for 
that purpoſe,” is a manifeſt Sign of an eſpecial. Pro- 
vidence of the wiſe Creator. © ' 


§o another plain Sign of the ſame eſpecial Pro- 


vidence of in this matter is, that generally 
throughout the whole World. the Earth is fo dif 
poſed, fo ordered, ſo well laid, I may ſay, that 
the Mid-land Parts, or Parts fartheſt from the Sea, 
are commonly the higheft. Which is manifeſt, I 
have ſaid, from the Deſcent of the Rivers. Now 
this is an admirable Proviſion the wile Creator hath 
made for the commodious Paſſages of the Rivers, 
and for draining the ſeveral Countries, and carry- 
ing off the ſuperfluous Waters from the whole Earth, 
which would. be as great an Annoyance, as now 
they are a Convenience. 

Another providential Benefit of the Hills ſupply- 
ing the Earth with Water is, that they are not on! 
—— thereby to the Fertility of the Val 
leys; but to their own alſo (11), to the Verdure 
of the Vegetables without, and to the Increment 
and V 1gour of the Treaſures within them, 155 
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(11) As the Hills being higher, are naturally diſpoſed to be 
drier than the Valleys; fo kind Nature hath provided the greater 
Supplies of Moiſture for them, ſuch at leaſt of them as do not 
aſcend above the Clouds and Vapours. For, befides the Foun- 
tans continually ' watering them, they have more Dews and 
Rains commonly than the Valleys. They are more frequen*!y 


covered with Fogs ; and by rerarding, topping, or compre. g 


the 
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80 The Concluſian. * Book 11], 
Thus having vindicated the preſent Form and 
Fabrick of the Earth, as diſtributed into Mountain 
and Valleys, and thereby ſheym in ſome Meaſure 
the Uſe thereof, particularly af the Mountain; 
which are chiefly found fault with: I have, I hope, 
made it in ſome meaſure evident; that God was no 
idle Spectator (12), nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Charga 
againſt it do infer ; that he did not ſuffer ſo grand: 
Work, as the Earth, to go unfiniſhed out of hy 
Almighty Hand; or leave it to be ordered by 
Chance, by natural Gravity, by caſual Earthquake, 
Sc. but that the noble Strokes, and plain Remains 
of Wiſdom and Power therein do manifeſt it to be 
his Work. That particularly the Hills and Vale, 
though to a peeviih weary Traveller, they maj 
ſeem incommodious and troubleſome, yet are a nv 
ble Work of the great Creator, and wiſely ap 
c—_ by him for the Good of our fublunay 
World. 

And ſo for all the other Parts of our Terraqueow 
Globe, that are preſumed to be found fault with by 
ſome, as 1t careleſly ordered, and made without 
any Deſign or End ; particularly the Diſtribution 
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the Clouds, or by their greater Colds condenſing them, they ha- 
larger Quantities of Rain fall upon chem. As I have found 
actual Experience, in comparing my Obſervations with thoſe d 
my late very curious and ingenious Correſpondent, Richard Tuns 
ley, Eſq; of Lancaſhire, and ſome others, to be met with betors 
Chap. 2. Note 1. From which it appears, that above douds 
the quantity of Rain falleth in Lancaſhire, than doth at Upmin 
fer. The Reaſon of which is, becauſe Lancaſhire hath more, 
and much higher Hills than Eſſex hath. See Book II. Chap. 5 
Note 5. 0 

(12) Accuſand; ſans med ſententia hic ſunt Sophiſtæ, qui cin 
nondum invenire, neque exponere opera Nature queant, eam tan 
inertia atque inſcitiã condemnant, &c. Galen, de UI. Part. 1. |. le. 
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of the dry Land and Waters ; the laying the ſeve- , 
ral Strata, or Beds of Earth, Stone, and other 
Layers before ſpoken of ; the Creation of noxious 
Animals, and poiſonous Subſtances; the boiſterous 
Winds; the Vulcano's, and many other things 
which ſome are angry with, and will pretend to 
amend : I have before ſhewn, that an infinitely wiſe 
Providence, an Almighty Hand was concerned even 
in them, that they all have their admirable Ends, 
and Uſes, andare highly inſtrumental and benefi- 
cial to the Being, or Well-being of this our Globe, 
or to the Creatures reſiding thereon. 
g So alſo for Humane Bodies, it hath been an anci- 
ent (|) as well as modern Complaint, that our Bo- 
dies are not as big as thoſe of other Animals, that 
we cannot run as {wift as Deer, fly like Birds, and 
that we are out- done by many Creatures in the Ac- 
curacy of the Senſes, with more to the ſame pur- 
pole. But theſe Objections are well — by 
Seneca (), and will receive a fuller Solution from 
what I ſhall obſerve of Animal Bodies hereafter. 4 
ut 
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(Y Pide quam ini qui ſint divinorum munerum eſtimatores, etiam 
quidam profeſſs ſapi entiam. Querunt ur quod non mag nitudine cor- 
pris æquemus Elephant es, velocitate Cervos, levitate Aves, impetus 
Tauros ; quod ſolidior ſit cutis Belluis, decent ior Damis, denſior Ur- 
fes, mollior Fibris; ſagacitate nos narium Canes vincant, quod 
acie luminum Aquile, ſ patio atatis Corvi, multa Animalia nandi 
facilitate. Et chm quedam ne coire quidem in idem Natura patia- 
tur, ut velocit atem corporis & vires pares ani malibus habeamus 3 
ex diverſis & diſidentibus bonis Hominem non eſſe compoſitum, injur - 
am voc ant; & in neg ligentes noſtri Deos querimoniam Jaciunt, quod 
non bona valetudo, & vitiis intxpugnabilis data ſit, quod non futuri 
ſtienti a. YVix ſibi temperant quin eouſque impudentiæ provehantur, 
F # Paturam oderint, quod infra Deos ſumus, quod non in æquo ill is 
an Fetimus. Seneca de Benef. 1. 2. c. 29. 
mex (t) Quanto ſatius eſt ad conte mplationem tot tantorumque bene fi- 
10. erum reverti, & agere gratias, quod nos in hoc pulcherri mo domi- 

eilio voluerunt [Dii] fecundos ſortiri, quod terrenis prefecerunt. 
of G Ihen 


knowing theſe things better, that we do not admire 


III- contrived, or IIl- made. 
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But indeed after all, it is only for want of on 


(13) them enough; it is our own Ignorance, Dul- 
neſs, or Prejudice, that makes us charge thoſenoble 
Works of the Almighty, as Defects or Blunders, 2 


It is therefore fitter for ſuch finite, weak, 1gno- 
rant Beings, as we, to be humble and meek, and 
conſcious of our Ignorance, and jealous of our own i 
Judgment, when it thus confronteth infinite Wiſ. 
dom. Let us remember how few things we know, 
how many we err about, and how many we are 
2 of: and thoſe, many of them, the molt 
amiliar, obvious things, Things that we ſee and 
handle at pleaſure ; yea our own' very Bodies, and if 
that very part of us whereby we underſtand at all 
our Soul. And ſhould we therefore pretend to cer 
ſure what God doth ! Should we pretend to amend 
his Work! Or to adviſe infinite Wiſdom ! Or to if 
know the Ends and Purpoſes of his infinite Will, z 
if we were of his Council! No, let us bear in mind, 
that theſe Objections are the Products, not of Rex 
ſon, but of Peevithneſs. They have been incom 
moded by Storms and Tempefts ; they have been 
terrified with the burning Mountains, and Earti- 
quakes; they have been annoyed by the noxious 
Animals, and fatigued by the Hills; and there 
fore are angry, and will pretend to amend theſe 
Works of the Almighty. But in the Words of 8. 
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Then having reckoned up many of the Privileges and Benefits Wh 7% 
which the Gods, he ſaith, have conferred -m_ us, he concludt, of 
Ita eſt : cariſſimos nos habuerunt Dii immortales, habent que. Et 
maximus tribui honos potuit, ab ipſis proximos collocaverunt. May 
accepimus, majora non cepi mus. Scnec. ibid. 

(13) Naturam maxime admiraberis, ſi omnia cus opera perluſtta men 
ris, Galen. de Ul. Part. I. 11. concluf. 
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Paul (14), we may lay, Nay, but, O Man, who art 
thou (14) replieſt againſt God? Shall the thing formed 
[ay to him that formed it, Why haſt thou made me thus? 
Hub not the Potter power over the Clay, of the ſame 
lump to make one Veſſel to bonour, and another to 5 | 
honour ? If the Almighty Lord of the World had for 

his own Pleaſure made this our World more incon- 
venient for Man; it would better become us to ſit 
ſtill, and be quiet, to lament our own great Infir- 
mities and Failings, which deſerve a worſer Place, a 
more 1ncommodious Habitation, than we meet with 
in this elegant, this well- contrived, well formed 
World; in wich we find every thing neceſſary for 
the Suſtentatzon, Uſe and Pleaſure, both of Man, 
and every other Creature here below; as well as 
ſome Whips, ſome Rods to ſcourge us for our 
Sins (15). But yet ſo admirably well tempered is 
our State, ſuch an Accord, ſuch an Harmory is 
there throughout the Creation, that if we will but 
purſue the Ways of Piety and Virtue, which God 
hath appointed, if we will form our Lives accord- 
ing to the . Creator's Laws, we may eſcape the 
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(14) Rom. 9. 20, 21. 

(15) Neither are they [noxious Creatures} of leſs Uſe to amend 
dur Minds ; by teaching us Care and Diligence, and more Wit. And 
ſo much the more, the worſe the Things are we ſee, and ſhould avoid. 
Weeſles, Kites, and other miſchievous Animals, induce us to H ach- 
fulneſs : Thiſtles and Moles, to good Hus bandry, Lice oblige me to 
Cleanlineſs in our Bodies; Spiders in our Houſes ; and the Moth in 
our Clothes, The Defermity and Filthineſs of Swine, make them the 
Beauty-ſpot of the Animal Creation, and th: Emblems of all Vice —The 
truth is, things are hurt ful to us, only by Accident; that is, not 
of Neceſſity, but through our own Negligence, or Miſiake. Houſes 
degay, Corn is blaſted, and the Weevle breeds in Mault, ſooneſt towards 
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TH - the South. Beit ſo, it is then our own Fault, if we uſe wt the 
Means, which Nature and Art have provided againſt theſe Inconve- 
re WY erries. Grew's Coſmol. c. 2. $. 49, 30. 
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Evils of this our frail State, and find ſufficient 
means to make us happy whilſt we are in the Body, 
The natural Force and Tendency of our Virtue 
will prevent many of the Harms (16), and the 
9 — Providence of our Almighty Benefactor iſ 
will be a guard againſt others; and then nothing 

is wanting to make us happy, as long as we are in 
this World, there being abundantly enough to en- 
tertain the Minds of the moſt contemplative; Glo i 
ries enough to pleaſe the Eye of the moſt Curious i 
and Inquiſitive; Harmonies and Conſorts of Na 
ture 's own, as well as Man's making, ſufficient to 
delight the Ear of the moſt Harmomious and Muſs i 
cal; all ſorts of pleaſant Guſto's to gratify the Taſte 

d Appetite even of the moſt Luxurious, and fra 
grant Odours to pleaſe theniceſtand tendereftSmell; 
and in a word, enough to make us love and delight MW 
in this World rather too much, than too littl, 
conſidering how nearly we are allied to another 
World, as well as this. 


— — 


(is) Nen eſt gemendus, nec gravi urgendus nece, ta 
Virtute quiſquis abftulit fati iter, 


venec. Hercul. Oer. Act. 5s. Car. 183z. 


Wunquam Stygias fertur ad umbras 
Inclyta virtus Id. ibid. Car. 1992. 
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BOOK IV. 
Of Animals in general. 


eee TD eee ee e ee 1 


N the laſt Book having ſurveyed the Earth it 
ſelf in Particular, I ſhall next take a view of 
the Inhabitants thereof ; or the ſeveral kinds of 

Creatures (1) that have their Habitation, Growth, 
or Subſiſtence thereon. 

Theſe Creatures are either Senſitive, or Inſenſi- 
tive Creatures. 

In ſpeaking of thoſe endowed with Senſe, I ſhall 
conſider : 

1. Some Things common to them all. 

2. Things peculiar to their Tribes. | 

I, The Things in common, which I intend to 
take notice of, are theſe Ten : | 

1. The five Senſes, and their Organs. 
2. The great Inſtrument of Vitality, Reſpira- 
tion, | 

. The Motion, or Loco- motive Faculty of Ani- 
mais, 


—— — 


(1) Principio cælum, ac terras, eampoſque liquentes, 
Lucentemque g lobum Lune, Titaniaque aſtra 
Spiritus intus alit, tutamque inſuſa per arius 
Mens agitat molem, & magm ſe corpore mi ſcet. 
Inde hominum, pecudumque gemis viteque volamum, 
Et que mar moreo fert monſtra ſub æquore pont us. 
neus eft illis vigor, & cæleſtis origo | 
Seminibus. Virgil. Ensid. L. 6. Carm. 724. 
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4. The Place, in which they live and act. 
| 5. The Balance of their Numbers, 
„ 6. Their Food. | 
7. Their Cloathing. 
8. Their Houſes, Neſts, or Habitations, 
9. Their Methods of Self-Preſervation. 4 
10. Their Generation, and Conſervation of their 
Species by that means. | 


CHAP. I 
Of the five Senſes in general. 


T HE firſt Thing to be conſidered in common to 
all the Senſitive Creatures, is their faculty d 
Seeing, Hearing, Smelling, Taſting, and Feeling; and 
the Organs miniſtring to theſe five Senſes, toge- 
ther with the exact Accommodation of thoſe Senſe 
and their Organs to the State and Make of every 
Tribe of Animals (2). The ' Conſideration of 
which Particulars alone, were there no other De- 
monſtrations of God, 1s abundantly ſufficient to 
evince the infinite Wiſdom, Power and Goodnels 
of the great Creator. For who can but ftand 
amazed at the Glories of theſe Works; at the 
admirable Artifice of them, and at their noble Uk 
and Performances! For ſuppoſe an Animal, as ſuch, WF — 
had Breath and Life, and could move it ſelf hither 

and thither , yet how could it know whither to go, 4 
what it was about, where to find its Food, how to 
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(2) Ex ſenſibus ante catera Homini Tattus, deinde Guſtatw : 
reliquis ſuperatur d multis. Aquile clarius cernunt : Yultures ſs 
gacins odorantur . liquidins audiunt Talpe obrute terra, tam denſi 
atque ſurdo nature elemento. Plin, Nat. Hiſt. L. 10. c. 69. 1 

| | \ E 
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avoid thouſands of Dangers (3), without Sight ! 
How could Man, particularly, view. the Glories of 
the Heavens, ſurvey the Beauties of the Fields, and 
enjoy the Pleaſure of beholding the noble Variety 
of diverting Objects, that do, above us in the He 
vens, and here in this lower World, preſent bend 
ſelves to our View every where; how enjoy this, I 
= fy, without that admirable Senſe of 5g (4)! | 
WW How could alſo the Animal without Sme//and Taſte 
& diſtinguiſh its Food, and diſcern between wholſome 
and unwholſome; beſides the pleaſures of delighttul 
Odours, and reliſhing Guſto's ! How, without that 
other Senſe of Hearing, could it diſcern many Dan- 
gers that are at a diſtance, underſtand the Mind of 
W others, perceive the harmonious Sounds of Muſick, 
and be delighted with the Melodies of the winged 
Choir, and all the reſt of the Harmonies the Creator 
bath provided for the Delight and Pleaſure of his 
Creatures ! And laſtly, how could Man, or any 
other Creature diſtinguiſh Pleaſure from Pain, Health 
from Sickneſs, and conſequently be able to keep 
their Body ſound and entire, without the Senſe of 
Feeling ! Here, therefore, we have a glorious CEco- 
nomy in every Animal, that commandeth Admira- 
tion, and deſerveth our Contemplation :- As will 
better appear by coming to Particulars, and diſtinct- 
ly conſidering the Proviſion which the Creator hath 
made for each of theſe Senſes. 


— 
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(3) Oculi, pars corporis pretioſiſima, & qui lucis uſu vitam di- 
ſtinguant 4 morte. Plin. Nat. Hiſt. 1. 81, c. 39. 

(4) Feemine aliquæ Meg arenſes ſolis oculis diſcernere valebant inter 
Ova que ex Gallini nigra, & que ex alba nata ſunt, is what is 
firmed (how truly 1 know not) by Grimald, de Lumin. & color. 


Pr. 43. 9. 60. 
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CHAP. IL 
Of the He. 


F OR our clearer proceeding in the Conſiderati 
on of this noble Part (1), and underſtanding 
its CEconomy, I ſhall conſider, n 

1. The Form of the Eye. 

2. Its Situation in the Body. 

3. Its Motions. 

4. Its Size. 

5. Its Number. 

6. Its Parts. | 

7. The Guard and Security Nature hath provided 
for this ſo uſeful a Part. 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular Deſign 
and Buſineſs to ſpeak of the Works of God; fo di 
vers of the aforeſaid Particulars have been touchel 
upon by them. And therefore I ſhall take in 2 
little as poſſible of what they have ſaid, and as nex 


— 
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(1.) In Diſſectioni bus anatomicis viæ aliquid ad mirabilibus, aut a. 
tißcidſtus, ſtructurã Oculi humani, meo qui dem judicio, occurrit ; 1 
merito, per excellentiam, Creatoris appelletur Miraculum, Gul. Fab. 
Hildan. Cent. 2. Obſerv. 1. , 

So likewiſe that accurate Surveyor of the Eye, Dr. Brigg 
whoſe Ophthalmography I have met with ſince my penning this 
part of my Survey. His Character of this curious piece of God! 
Work is, Inter pracipuas corporis animati partes, que magni cn: 
ditoris neſiri ſapientiam oftendunt, nulla ſan reperitur, que main 
pompa elucet quam ipſe Oculus, aut que elegantiori formd concinus 
tur. Deum enim alie partes vel minori ſatellitio ftipantur, vel in 
tantam venuſtatem haud aſſurgunt; Ocelli peculiarem honorem & 
decus d ſupremo Numine afflatum referunt, & uam non ftupends 
ſue Potentie charalteres repreſentant. Nulla ſand pars tam divin 
ertificio & ordine, &c. Cap. I, &, I, 
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Chap. II. Of the Eye. 8g 
2s I can, mention chiefly what they have omitted. 
And, | 

1. For the Form of the Eye; which is for the 
moſt part Globous, or ſomewhat of the ſphzroidal 
form: Which is far the moſt commodious optical 
Form, as being fitteſt to contain the Humours 
within, and to receive the Images of Objects from 
without (2). Was it a Cube, or of any multangular 
Form, ſome of its Parts would lie too far off (3), 
and ſome too nigh thoſe lenticular Humours, which 
by their Refractions cauſe Viſion. But by means of 
the Form before - mentioned, the Humours of the 
Eye are commodiouſly laid together, to perform 


* 
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(2) It is a good Reaſon Frier Bacon affigns for the Sphzricity of 
the Eye: Nam ſi efſet plane figure, ſpecies rei majoris oculo non poſ- 
ſet cadere perpendiculariter ſuper eum. cum ergo Oculus videt 
magna corpora, ut ferè quartam cali uno aſpectu, mani ſeſtum ef, 
quod non poteſt efſe plane figure, nec alicujus niſi ſpherice, quoniam 
ſuper ſpheram parvam poſſunt cadere perpendiculares infinite, que a 
.magno corpore veniunt, & tendunt in centrum Sphere : Et ſic mag 
num corpus poteſt ab oculo parvo videri. For the Demonſtration of 
of n_ he hath given us a Figure. Rog. Bacon, Perſpect. Diſtiact. 
4. Cap. 4. 

Dre es faith, Pars antica, (ſeve Cornea,) convexior eſt poſtica : 
hae enim ratione radii meliùs in paupillam detorquentur, & Oculi 
fundus ex alter parte in majorem (propter imagines rerum ibidem 
delineandss) expanditur. Ibid. F. 2. 

(3) Suppoſe the Eye had the Retina, or back part flat for the 
Reception of the Images, as in Fig. 1. ABA: it is manifeſt, that if 
the Extremes of the [mage AA were at a due focal diſtance, the 
middle B would be too nigh the Cryſtalline, and conſequently 
appear confuſed and dim; but all parts of the Retina lying at a 
due focal diſtance from the Cryſtalline, as at ACA, therefore the 
Image painted thereon is ſeen diſtinct and clear, Thus in a dark 
Room, with a Lens at a hole in the Window, (which Sturmius 
calls his Artificial Eye, in his Exercit. Acad. one of which he had 
made for his Pupils, to run any where on Wheels. In this Room, 
1 ſay, if the Paper that receives the Images be too nigh, or too 
far off the Lens, the Image will be confuſed and dim; but in the 
Focus of the Glaſs, diſtinct, clear, and a pleaſant Sight, 


their 
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their Office of Refraction; and the Retina, and eve. 
ry other part of that little darkned Cell, 1s neatly 
adapted regularhy to receive the Images from with. 
out, and to convey them accordingly to the com- 
mon Senſory in the Brain. | 

To this we may add the aptitude of this Figure 
to the Motion of the Eye, For it is neceſlary for 
the, Eye to move this way, and that way, in order 
to adjuſt it ſelf to the Objects it would view, ſo b 
this Figure it is well prepared for ſuch Motions, 
that it can with great Facility and Dexterity direct 
it ſelf as occaſion requires. 

And as the Figure, ſo no leſs commodious is, 

2, The Situation of the Eye, namely in the Heal 
(4), the moſt erect, eminent Part of the Body, 
near the moſt ſenſible, vital Part, the Brain, By 
its Eminence in the Body, it is prepared to take 
in the more (5) Objects. And by its Situation in 
the Head, beſides its Proximity to the Brain, it 1s 
in the moſt convenient Place for Detence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
rendered more eminent than the Head, and be 
turned about here and there at pleaſure. But then 
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it would be expoſed to many Injuries in that active 0 
Part, and the Hands (6) rendered a leſs active and 

2 | | ' by C 4 1 
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{4) Blemmyis traduntur capita abeſſe, Ore & Oculis pectori affixi 8 

eile Nat Hiſt. I. 5. c. 8. 23 —— l ſine — ( 


Oculos in humeris habentes. Ib. I. 9. c. 2. From theſe, and other 
ſuch like Fables, in this laſt cired Chapter of Pliny, no doubt ow 
famous Romancer Sir J. Mandevile, Fad his Romantick Stories, 
related in his Travels. | 

(s) See Book V. Chap. 2. Note 5. 

(6) Galen deſerves to be here conſulted, who in his Book De 
Uſu Partium, from many conſiderations of the Hand, ſuch as what 
is here mentioned, as alſo its Structure, Site and Uſe, ely 
proves and reflects upon the Wiſdom and Providence of che Con- 
triver and Maker of that Part. 4 gt | 
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uſeful Part. And the like may be ſaid to its Site 
in any other Part of the Body, but where it is, 
But in the Head, both of Man, and other Anima 

it is placed in a Part that ſeems to be contriv 
and made chiefly for the Action of the principal 
Senſes. 

Another thing obſervable in the Site of the Eye, 
is the manner of its Situation in the Head, in the 
Fore-part, or Side-part thereof, according to the 
particular Occaſions of particular Animals. In Man, 

and ſome other Creatures, it is placed to look direct- 
ly forward chiefly, but withal it is fo ordered, as to 
take in near the Hemiſphere before it. In Birds, and 
ſome other Creatures, the Eyes are ſo ſeated, as to 
take in near a whole Sphere, that they may the bet- 
ter ſeek their Food, and eſcape Dangers. And in 
W ſome Creatures they are ſeated, ſo as to ſee beſt be- 
W hind them (7), or on each ſide, whereby they are 
enabled to fee their Enemy that purſues them that 
way, and ſo make their Eſcape. 

And for the aſſiſtance of the Eyes, and ſoine of 
the other Senſes in their Actions; the Head is ge- 
nerally made to turn here and there, and move as 

ion requires. Which leads me to the 

3. Thing to be remarked upon, the Motions of 
the Eye it ſelf. And this is generally upwards 
downwards, backwards, forwards, and eve 
(8), for the better, more eaſy, and diſtinct Recep- 
ception of the viſual Rays. 


* 
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(7) Thus in Hares, and Conies, their Eyes are very protuberant, 
and placed ſo much towards the ſides of their Head, that their 
two Eyes take in nearly a whole Sphere: whereas in Dogs, (that 
purſue them,) the Eyes are ſer more forward in the to look 
dat way, more than back ward. wet! 

(8) Sed lubricos Oculos fecit [Natura] & mobiles, ut & declina- 
rent ſiquid noceret; & aſpectum, quo vellent, facile converterent. 
| Cicer. de Nat. Deor. L. 2. c. 57: 

u But 
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But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (9), it is a very wonderful Proviſion ſhe 
hath made in the caſe. Thus for a Remedy of thi 
Inconvenience, in ſome Creatures their Eyes are 
ſet out at a Diſtance (10) from the Head, to be cir: 
cumvolved here and there, or one this, the other 
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9) The 2 Þ ape in ſome four, in ſome fix, and in fome 
eight) are placed all in the fore-front of their Head, (which is round, 
and without any Neck) all diaphanous and tranſparent, like 4 Locke 
of Diamonds, &c. neither wonder why Providence ſhould be ſo anom«- 
tous in this Animal, more than in any other we know of. For, 1. 
Since they wanting a Weck, cannos move their Head, it is requiſite that 
defect be ſupplied by the multiplicity of Eyes, 2. Since thy 
were to live by catching ſo nimble a Prey as 4 Fly is, they onght t 
ſee ber every way, a take ber per ſaltum (as they do) without 
any Metion of the Head to diſcover ber : which Motion would box 
ſcared away ſo timorous an Inſect. Power's Microf. Obſery, pag, 
II. 5 

The Eyes of the Cameleon reſemble a Lens, or Convex Glaſs, ſet 
in a verſatile globular Socket, which ſhe turneth backward, or an 
way, without moving ber Head; and ordinarily the one 4 contra 
F quite different way from the other. Dr. Goddard in Phil. Tra. 

r, IZ7. 

— * is more extraordinary in this Motion {of the camelem 
Eye] 5s to ſee one of the Eyes move, whilſ! the other remains in- 

moveable ; and the one to turn forward, at the ſame time that th 
ether looketh behind ;, the one to look up to the Sky, when the other i 
fixed on the Ground. And theſe Motions to be ſo extream, the 
they do carry the Pupilla under the Creft which makes the Eye-brow, 
and fo far into the Canthi, or Corners of the Eyes, that the Sight ca 
diſtern whatever is done juſtly behind it, and dire(tly before, wit hon 
turning the Head which is faftened te the Shoulder;. Mem. for 2 
Nat. in Anatom. diſſect. at Pariſ. Diff. of Camel. pay. 


22 

(10) Snails ſend out their Eyes at 2 diſtance, they being con- 
rained in their four Horns; like atrementous Spots, fitted to the end 
of their Horns ; or rather to the ends of thoſe black Flament or optick 
Nerves, which are ſheathed in ber Horns, as Dr. Power wordeth it 
ob 31. peg. 36. So thi ingenious Dr, Lifter. Exercit, Anat. cb 
& Lmac, 


kk © _ + . Pad ed A as 


Sg =» = xt mc. 


0 
t] 


that 


Chap. II. Of the He. 93 
that way, at pleaſure. And in Creatures, whoſe 
Eyes are without Motion, as in divers Inſects, in 
this Caſe, either they have more than two Eyes, or 
their Eyes are nearly two protuberant Hemit 4 heres, 
and each Hemiſphere often conſiſting of a prodigi- 
W ous Number of other little Segments of a * (110 
y which means thoſe Creatures are fo far from 
being denied any Benefit, of that noble and moſt 
W neceſſary Senſe, of Sight, that they have probably 
W more of it than other Creatures, anſwerable to the 
W Rapidity of their Flight, and brisk Motion; and to 
their Inqueſts after Food, Habitation, or Repoſi- 
W tories of Generation, or ſuch other Neceſſity of the 
4. Another admirable Proviſion in the Eye is, 
its Size; in ſome Animals large, in ſome little. It 
would be endleſs here to enumerate Particulars; as 
thoſe of Quadrupeds, Birds, Inſects, and other Ter- 
reſtrial Animals. And as for Fiſhes, they will fall 
under another part of my Survey. 

I ſhall, therefore, only take notice of its Size in 
one Creature, the Mole (1 5 As the Habitation of 
that uncouth Animal is wholly Subterraneous, its 
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(11) Ni. J. 8. c. 3. Note 1. 

(12) Severinus is of Ariſiotle's, Pliny's, and Alb. Magnuss Opi- 
nion, that the Mole hath no Sight; G. Seger denies any Humour 
to be therein, but thinks they may probably ſee, becauſe Nature 
made nothing in vain. But Borric hias faich, their Eyes have ap- 
pendiculam nerveam in cerebrum euntem, cujus beneficio globuli ili 
che little Eyes] extra pellem facile poterant exſeri, retrahique pro 
erbitrio In illis oculorum globulis humer aqueus copioſe ſatis na- 
tebat ; caterorum non niſt tenue veſtigium. Blaſ. Anat. Anim. c. 35. 

Et queniam Natura hoc vite genus ipſi deſtinavit, etiam perquam 
exiguos Oculos— dedit eo concilio, ut ii, pretiofiſima corporis pars, d 
terre pulyere ne affligerentur. Ii inſuper pilis tefti, &c. Humore: 
ilis oculs inſunt, & tunica nigra, wvea, ſe prodit. Ad bos tramite 
alio nervus venit. Schneider in Blaſ. ibid. | 


Lodging. 


Lodging, its Food, its Exerciſes, nay, even all itz 
Paſtimes and Pleaſures, are in thoſe Subterr; 
Receſſes and Paſſages, which its own Induſtry hat 
made for it ſelf; ſo it is an admirable Proviſion 
made in the Size 2 the Eye of that little Creature, 
to anſwer all its Occaſions, and at the ſame time to 
vent Inconveniencies. For as a little Light wil 
Faffice an Animal living always under Ground; ſo 
the ſmalleſt Eye will abundantly ſupply that Oe. 
caſion. And as a large protuberant Eye, like that 
of other Animals, would much annoy this Creature 
in its — Buſineſs, of digging for its Food 
and Paſſage; ſo it is endowed with a very ſmall 
one, commodiouſly ſeated in the Head, and wel 
fenced and guarded againſt the Annoyances of the 
5. Another thing remarkable in this noble pant 
imals is, its Numbers; no leſs than two (Iz 

| | | „a 1vram 
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Some time ſince I made divers accutate Diſſections of. the y 
of Moles, with the help of Microſcopes, having a doubt whether 
what we take to be Eyes, were ſuch or no, But upon a ftrit 
Serutiny I plainly could diſtinguiſh rhe Vitreaus, and chryftalin 
Humours, yea, the Ligimentum Ciliare, and the atramentaceous 
Mucus. The Pupil I could manĩfeſtly diſcern to be round, and the 
Cornea copped, or conical : The Eye is at a great diſtance from the 
Brain, the Optick Nerve very ſlender, and long, reaching from the 
Eye through the intermediate Fleſh, and ſo paſſeth to the Braiz, 
along with the pair of Nerves reaching to the Noſe, which ar 
much the largeſt that are in all the Animal. Theſe Creatures, | 
ine, have the faculty of withdrawing their Eyes, if not quite 
into the Head, (as Snails) yet more or leſs within the Hair, # 
they have more or leſs occaſion to uſe, or guard their Eyes. 
Galen faith, Moles have Eyes, the Chrytalline and Vitreous Hu- 
mours, encompaſſed with Tunicks. De Uſ. Part. J. 14. 6. 6. 9 
accurate an Anatomiſt was he for his Time. * 
(13) Pliny tells us of 2 ſort of Heron with but one Eye, but twas 
only by hear-ſay. Inter Aves Ardeolarum genere, quos Leucos vocant, 
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in any Inſtance, that I know of; and in ſome Ani- 
mals more, as I have already hinted (14). 

Now this is an admirable Proviſion ; firſt, for 
the Convenience of taking in the larger Angle or 
Space : And in the next place, the Animal is by 
W this Proviſion, in ſome meaſure, prepared for 'the 
Misfortune of the loſs of one of theſe noble, and 
W neceſſary Organs of its Body. 5 1125 

But then befides all this, there is another thing 
conſiderable in this /multiphcate Number of the 
Eye; and that is, hat the Object ſeen is not mul- 
tiplied as well as phe Organ, but appears but one, 
though ſeen wit Ff two or more Eyes (15). A ma- 
nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 

* employed 
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the Nigre that hath but one Eye, and that in his Forehead, J. 6. 
c. 30, Which Fables I take notice of more for the Reader's Di- 
verſion, than any Truth in them. | T 1 
(14) Supra, Note 9. 8 A 
(15) The moſt celebrated Anatomiſts differ greatly about the 
reaſon why we ſee not double with two Eyes. This Galen, and 
others after him, generally thought to be from 2 Collation or. De- 
euſſation of the Optick Nerves, behind the Of; Sphænoides. But 
whether they decuſſate, coaleſce, or only touch one another, they 
do not well agree. The Barthelines expreſly aſſert chey are united, 
nan per ſimplicem cont actum vel inter ſectionem in homine, ſed tht a- 
lem ſubſtantie confuſionem, Anat. I. 3. c. 2. And whereas #eſa- 
lius, and ſome others had found ſome Inſtances of their being diſ- 
united: they ſay, ſed. in pleriſque ordinarie conſunlitur interior ſub- 
ſtantia, ut accuratd qi ſquiſitione deprehendi. oo? * 
But our Learned Dr. Gibſon, (Anat. I. 3. c. 10.) ſaith, they are 
united by the cloſeſt Conjunction, but not Confuſion of their Fibres ». 
But others think the reaſon is not from any Coaleſcence, Gon- 
tact, or croſſing of the Optick Nerves, but from a Sympathy be- 
tween them. Thus Monſieur Cartes is of Opinion, chat the H- 
brille conſtituting the medullary Part of thoſe Nerves being ſpread 
In the Retine ot each Eye, have each of them correſponding Parts 
in the Brain; fo that when any of thoſe Fibrillæ are ſtruck. by an 
pur of an Image, the correſponding Parts of the Brain are chers- 
by 
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96 Of the Eye. Book IV. 
employed in the formation thereof. But the Deſi 
and Skill of the infinite Workman, wall beſt be {« 
forth by 1 | 
6. Surveying the Parts and Mechaniſm of thi 

admirable Organ the Eye. And here indeed we 
cannot but ſtand amazed, when we view its ad- 
mirable Fabrick, and conſider the prodigious er: 
actneſs, and the exquiſite Skill employed in ev 
part miniſtering to this noble and neceſſary Sen 


- 


— 


by affected, and the Soul thereby informed, &c. bur ſee more here 
after under Note 38, from cartes himſelf. 

Somewhat like this is the Notion of our judicious Dr. Brigg 
who thinks the Optick Nerves of each Eye conſiſt of Homolega 
Fibres, having their riſe in the Thalamus Nervorum Opticorum, a 
thence continued to both the Reine, which are made of then: 
And - farther, that thoſe Fibril/z have the ſame Paralleliſm, Ten 
on, & c. in both Eyes; and conſequently when an Image is painttl 
on the ſame correſponding, ſympathizing Parts of each Retina, th: 
ſame Effects are produced, the ſame Notice or Information is ar 

ried to the Thalamus, and ſo imparted to the Soul, or judginy 
Faculty. That there is ſach an "Owl between the Retins 
&c. he makes very probable from the enſuing of double Viſion up 
— 1 of the Parelleliſm of — as when one 

ye is depreſſed with the Finger, or their hony interruptel 
© by Diſeaſe, Drunkenneſs, Ge” And laſtly, — ſimple Viſion i 
not made in the former way, viz. by a Decuffation or Conjunctia 
of the Optick Nerves, he proves, becauſe thoſe Nerves are but l 
few Subjects decuſſated, and in none conjoined otherwiſe than ly 
2 bare Contact, which is particularly manifeſt in Fiſhes z and it 
ſome Inſtances it hath been found, that they bave been ſt 
without any double Viſion enſuing thereupon. Vid. Brig. Ophtha 
mogr. cap. 11. & f. and Nov. Viſ. Theor. paſſim. | 
What the Opinion of our juſtly eminent Sir Iſaac 'Newton 15 
may be ſeen in his Opticks, Q 15. Are not the Species of Objeth, 
ſeen with both Eyes, united where the Optick Nerves meet before thy 
come into the Brain, the Fibres on the right fide of both Nerves uniting 
there, & e. For the Optick Nerves of ſuch Animals as look the ſame 
way with both Eyes, (as of Men, Dogs, Sheep, Oxen, &c.) meet bt 
fore they come into the Brain; but the Optick Nerves o ſuch An. 
mals as do not look the ſame way with both Eyes, (as of Fiſhes ad Wh” 
of the Chameleon) do not meet, if I am rightly informed. New« 
Opt. Q 15. | 
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Ie paſs by its Arteries and Feins und ſuch other 
n Yet of ite Body” let us caſt 
e on its Muſcles. Theſe we thall find exact- 

iy and neatly N for- every Motion of the Eye. 
Let us view its Iunicts; and theſe we ſhall fin 0 
admirably ſeated, ee marhniny op and of fo firm a 
Texture, as to fit every place, to anſwer every ocra- 
5 | 2painſt all common Inconye- 
5 yances. - Let us examine its three 
| Humouis and theſe we ſhall find all of excuiſſte 
Clearneſs and Tranfparency, for an eafy Admiffieh 
of the Rays; well Placed for the refracting of them, 
and formed (particularly the Gyftalline Himbur ') 
by the niceſt Laws of Opticks, to collect the'wat- 
dering Ris irrt a Point. And to name no more, 
let us lock into its darkned Cell, where thoſe curi- 
ous Humoyts He, and i into Which the Glories of the 
Heavens and the Earth are brought, and exquilite- 
ly Pictured; and this Cel] we hall find, without, 
well prepared by Means of its Texture, 5 
and Colour, to fence off all the uſeleſs, or noxious 
Rays; and within, as well coated with a dark Te- 
gument, that it may not reflect diſſipate, or any 

way confuſe, or diſturb the beneficial Rays (16). 
But to deſcend to Particulars, although at would 
be a great Demonſtration of the Glory of God, yet 
would take up too much Time, and hath been in- 
ome Meafure done by others, that have written of 
God's Works. Faſting over therefore what they 
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(16) Are of cores) ut radios (ab Oeuli ſundo ad anteriorem 
di parte reflethes) ohumbret z ne hi (ut ait clar. Carteſtius ] ad 
dani ſandum wvetorti ibidem confuſam viſionem efficerent. Alia 
"ſan ratio hung nigredinis ftatuatur, quod radii in wiſione ſuper- 
, gw ab objeflis lateralibus proveniunt hc ritu abſurbeant ur. T's 

enim & loco obſturo interdiu vhjett 4 optime int ue mur, quis radi; tune 
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98 | Of. the, He. Book IV, 

| have obſerved, I ſhall under each, principal Par 
take à tranſient Notice of ſome Things. they hay 
omitted, or but ſlightly ſpoken, f. 
And my firſt Remarkſhall be concerning the My 
cles of the Eye, and their Equilibratiou, Nothing 
can be more manifeſtly an act of Contrivance and 
Deſign, than the Muſcles, of the Eye, admirabh 
adapted to move it any, and every way; upwards 
downwards, to this fide, or that, or howſoever we 
pleaſe, or there is occaſion for, ſo as to always keey 
that Paralleliſin of the Eye, which is neceſſary t 
true Viſion. For the Performance of which Ser 
vice, the Form, the Poſition, and the due Strengti 
of each Muſcle is admirable. And here I might 
inſtance the peculiar and artificial Structure of x 
"Trochlearis, and the Augmentation of its Poye 
by the Trochlea (17) ; the Magnitude and Strengti 

| of the Airollent Muſcle, ſomewhat exceeding thatd - 
its gaffen 775 ; lar Muſcle ſes the 1 
or Suſpen ſory Muſcle (18), given to Brutes, by 1 

ſon of the pronePoſture of their Bodies, and Benn a 
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(17) Admirandum Dei artificium ex diverſorum animalium em 
paratione indies evadit mauifeſtius. Mirantur omnes Trochlearem i 
ecul in Hominum & Quadrupedum, & quidem jure : ſed admin 
tionem omnem ſuperat, quod ſene Trochlea oculum movens in Aula 
novum genus Trochleæ longè arti ſicioſius Nictit andi Membrane dedui 
Blaſ. Anat. Animal p. 2. c. 4. ex Stenon. N 

[Muſeulum Trochlearem] per inter medium trochleam tradullus 

am intueor, quin ad mirabundus mecum, o ©43c, exclanth 
& ure dei ,d, ah K ani νůshuο4 ra. I, C. Stur mii Exmi 
Acad. 9. de Viſ. Org. & Rat c. 3. F. 4. p. 4445. 
(18) Obſervare eft quod Quadrupedes, qui oculos in terram prov 
4c pendulos gerunt, Muſculum peculi arem — gun Oculi glu his 
ſuſpenditur Hoe Muſtulo Bos, Equus, Ovis, Lepus,  Porcus, & P. 1 
prediti ſunt + hoc etiam Canis inſtruitur, ſed alio modo conformal 
habet. Wilis de An. Brut. p. I. c. 1. 
Of this Optaton alſo was Bartholine Anat. I. 3. c. g. and die Mea 
other eminent Anatomiſts. | 52 
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00 
ies Objiqu je Hoſt I ZN ich! is ve Fare 
186 relatin to theſe Parts 
it and be ex thing to. deſcend too inch to thoſe 
admirable Particulars.” And therefore to cloſe Up 
theſe ann > all-T. ſhall farther take —__ 0 
ſhall be onl he exquiſite Equilibration of all theſe 
Oppoſite BP Antagoniſt, Muſcles, affected partly io 
the equality of the Strength; Which 1s tec 
the Adducent and Abducent Mi iſcles -p 
peculiar Origine, or the Addition ot hes Den 
which d che Cale of the Oblique Muſcles (S0): al 
partly by the natural Poſture of the Body! pO 
bye ; Wb ich is the ſe 25 the Artollent 0 5 5 
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But Dr, Brig of Opinion chat che ae the = 
2 an wer an thoſe Ends aſcribed to that Muſele bft 
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(20) Beſides thoſe particular Motions which the Eye receives 
from the Oblique Muſcles, and I may add its Libration alſo in ſome 
Meaſure, ſome Anatomiſts aſcribe another no leſs conſiderable Uſe 
to them; namely, to lengthen and ſhorten the Eye (by ſqueezing 
Br 00 Ha and 


iS Of tbe He. Bock I. 
nent Muſcles: By this fo curious and exact & Libr, 
wo not only 71 5 Contortions, and incom 
modious. Vagatians of the Eye are prevented, bu 
allo it 1s able with great readineſs, and exactneſs to 
apply. it ſelf to every Object. I 
A to the Twnicks of the Eye, mary things might 
hy N of, the. prodigious Finenels of thy 
Fachnoi des, the acute Senſe of the Retina, the le. 
cate Tranſparency of the Carnea (21), and thi 
m and ſtrong Texture of that, and the SEror 
too; and each of them in theſe, and every oth il 
reſpect in the moſt accurate manner adapted to the 
place in which it is, and the Buſineſs it is there to 
perform. But for a Sample, I ſhall only take nv 
tice of that part of the Uvea which makes the Pupil 
It hath been obſerved by others, icularly by 
our... Honourable Founder (22), That às we ar 
forced to uſe various Apertures to our optick Glaſls, 
[O Nature hath made a far more compleat Proviſia 
in the Eyes of Animals, to ſhut out too much, aud 
to admit ſufficient Light, by the Dilatation and 
Contraction of the Pupil (23). But it deſervet 
our eſpecial Remark, that theſe Pupils are WY 
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and compreſſing it) to make it correſpond to the Diſtances of a 
ObjeRts; . as they are nigh, or far of, Thus thei 
Dr. Keif 5 The Aqueows Humour being the thinneſt, and moſt lu 
rafily changeth its Figure, when either the Li tum Ciliare a- 
rra#s, or both the Oblique Muſcles /queeze the middle of the Bel 
the "Eye, to render it Oblony, when Objefls are tos near u. Keil 
' Anat. Chap. 4. Sett. 4. Ste Note 22. os 44 
121) Quis vers ofifex preter Naturum, m1 7c 
dis, — — per ſequi pot ui ſſet in — fy promms 
Oculos membranis tenuiſſimis veſtivit, & ſepiit ; quas primum'j# l 
lucidas fecit, ut per eas cerni poſſet . firma autem, ut continerenv'. ae 
Cic. de Nat. Dor. L. 2. c. 57. | 2 : 

(22) Boyl of Final Cauſes. 

63 It is eaſy to be obſerved, that the Pwpi/ openeth in dart 
Places; as alſo when we look at far diſtant Objects, but * 
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The TRIED of which Take to. exclude the bri iphter 
Light of the Day; and the pen to take in the 
mare faint. Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally = 
9 Yee of the Pupll 50 to ect. bw Pr 
cater Facility in the dark to ew 
5908 downwards, to climb, | Thus 15 
for the Tunicks. ? 


15 next Hine 1 ap take notice of wi gn 
tot Nur of, he Eye, and that onh 
cerpung e Mechaniin ar the OMalline Ba 
not its es Tranſparency x nor its ent 
lenticular Form; ; nor its curious Araneaw 
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2 These is beſides this tar ng of: Aber Lit fon 
10 5 "Animals, another zam. baren Proviſion, iP then 
to B 90h cir Prey in the dark, and that is 2 Radiation of the 
Of which c Dr. Willis thus? Hujus uſus eft Oculi Pupilla 
hu aber 12 iLuminare, ut res nottu, & in tene bris poſitas tur 
icere valeat. © quare in Fele lurimim rf, eſt e at Homini, 4 
bus, & Piſcibus deeft. This Indmination hb ſpeaks of, is fm 
the 3 in the Bottom of the Eye, ar the Mining of the Reb 


»4 round the 15 Nerve. . To 
: P which, be fach, the 7. bath + Fseulty allo, in ſous 


of darting. our Rays of Light, ſo as to enable them to ſes in th 
dark. of which he tells 55 Story ; Novi quendaip cerebro calids 
i mats Jui poſt uberiorem vini generoſi potum in nodte atrah 


five tenebris undis, literas diſtinfte legere pat. cuiju⸗ ratio w 
det ur eſſe, ay [ ſpiritus animales velut accenſs, adeoque ab- bac tn 


2 in bare inſito Medium illuminabant. Wide bid. 

Such another hin Pliny tells us was reported of Tiberius e 
Ferunt Tib. Caſe nec Ali $enitorum mortalium, fuiſſe maturam, 1 
eæpergeſ ac dus noctu pauli ſper, baud alio-modo yoo * ae aur 
tueret ur omnia. Nat. Hift. I. 11. c. 37. 

So Dx. Briggs. Virum ſant calidg indolis novs in alba Bib 
fordienſe d gentem, qui oeulls felineis At ; alu u 
epiſtolam mirè ad modum in loco obſcuro C ubi eadim-mibi v 
apparuit ) perlegit. "Hujus vero Oculi (niſs quod Pupillas infigwn} 
. | obtinuere) ab aliorum formatione e 4 —— 
8. 5. F. 12. 2 
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Membrane (27% that conſtringeth and dilateth it, 
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(2 ) The Tunica Aranea is taken notice of by Frier Bacon, who 
calls it Tela Aranea, and faith in bic continetur g laciale vel 
Cry a{linum; Rog. Bacon Perſpect. Diſtinct. 2. c. 3. The wrinkling 
ol this, and the Cornea (as the Skin is of old Perſons) - he thinks 
is the cauſe of the Obſcurity of the Sight in ſuch Pex ſons, ++ Hacon 
Ib. par. 2. cap. 2. But this Tumicſ ſome deny, and others allow 
of: Dr, A. M. of Trinity College, Dublin, (in his Rel at. of Anat. 
obſ. in the Eyes f Animals in a Letter to Mr. Bh, Ann 1682. an- 
nexed to his Anat. Account of the Elephant burnt in Dublin, p. 57.) 
affirms, the Tunica Arune a, and ſaith, I have often ſeen it before wa- 
expoſed to thei Air one Minute; not withſtanding what Dr Briggs 
ſaith to tha contrary, &. But Dr. Briggs his Opinion is, Humor 
(nſtallimus, niſt acri diut is expoſitus, vel leniter collus (inſtar lafJis) 
cuticui am tion acquirit e que vero impropriè, Tunica Aranea dicitur, 
cum fs tantum ad ventiti a, ut in Ocule Boyis recens apffareat, 
Bri $'s Ophthal m. 6. 3% THEE An ITN 7 T4 TT 20 

-The Gyfallind Humour being of a double Subſtance, outwardly 
like 2 Gelly; towards the Center as conſiſtent as Suet, upon peca+ 
lion. whereof its Figure may be varied; which Variation may be 
made by the Ligementum ciliare, Nr. Gren doth, upon theſe Ac- 
counts, not doubt to aſtribe to the Ligamentum Ciliare 2 Power of 
making the Cryſtalline more Convex, as well as of moving it to, or 
from the Retins, See Grew's Coſmolog. Sacr. I. I, c. 4. No it is 
certain by the Laws of Opticks, that ſome what of this is abſolute- 
ly neceſſary to diſtinct Vitieo, inaſmuch 2s: the Rays proceeding 
from nigh Objects do more diverge. and thoſe from...tiftant Ob- 
jects leſs: which requires either that theGry/talline Humour ſhould 
be made more Convex, or more Flat; or elſe an Elongation or 
Sbortening of the Eye, or of the Diſtance between the Cryſtalline 
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0 Humour and the Rein s. „„ and et; 
1 Bat although Dr. Briggs (ſo. good a Judge) denies the Tunica 
By £15fa/lina,.. contrary. to the Opinion of moſt former Anatomiſts, 

yet there is great reaſon to conclude he was in a Miſtake, ., in my. 
opinion, from che Obſervations of the French Anatomifts: ofthe - 
1 Cryſtalline of the Eye of the Gemp or Chamois, who ſay, The'Mem- 


brans' Arachnoides ns very thich, and hard, ſo that it-was 6 

ſeparated from the Cryſtallinus, p. Ms © TTL Ls 

The ſame Anatomiſts alſo favour the Surmiſe of Dr. Grew. This 

{Concrattion of the Fibres of the Ligamentum Ciliqre on one 

and Dilatation on the 9 would make us think that he 
| | 4 Fi 
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\ there be, as ſome affirm with great We 
ner laſtly, its admirable Approach to, or from the 

| Betina, by help of the Ciliar Ligament ( 21), ac- 
cording as Objects are far off or near, becauſe theſe 
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Fibre of -the Lipamentam Ciliare  are' capable of CutreiZion -an{ 
N pe ggy renerh like: that of oo _—_ the 2 2 4M 

this Altion.may augment or diminsfh the Convexity | | 
ftullinus, accrrding - as the need which ths Diflauee of the Objeths my 
male it 10 have on the De, to ſes mere clearly and diftinitHy. " Ant, 
Deſeripe. of 2 Beer, p. 199. 20 


Since m g che foregoing Notes, having 28 eritically ut 
I eauld, ed many Eyes dg Birds, Beaſt#-and Fiches, 1 mant 
feftly found the Membrang Ar achnoi des, und will undertake to ſhow 
i any one, with great eaſe and certainty. It is Indeed ſd Franſ: 
as not to de ſeen diſſinct from the Cry u öiue. Bur if © th 
b and Urea be taken off before, e che Nenn Hwmour bs 
nind It, and the out ſide of the cryſtallins be gently flaſhed;> thi 

Araehneide may be ſeen to open, and the Cryſlaiiine will en ſily l 

5 out, and part from the Lgamentum ciliars; whieh'other wißt 
1 would not do. For it is by the Arechnoidev'brated d ehe ige 
| tum Ciliate. - This Membrane or Tunick, in the Ox, is ſtan. 
ſtantial and ſtrong, though thin, that it yields to, or fnks under 
the ſharpeſt Lancet, and requires (for fo thin and weak 3 Riem. 
bratie in appearance) a ſtrong Preſſure to pere . 
(28) As Birds and Fiſhes are in divers —ůͤ— ſo 
in ms fort chey are in their Bye ; to enable dit to correſpond ts 
al} the Convergencies and Divergeneley of the RAY, Which che 
Variations of each of me Mediums may product. Fur this Ser 
vice e Tunica Choroetdes, Cin Piſhes) hath a Mufeulous Sufiſtanee 
at the bottom of it, lying round the Optic Nerve at a' ſwull Di- 
tante from it : by which means 1 imagine chey are able to ef- 
teac and dilate the Chorvoides, and thereby to lengthen and horten 
the Eye. For the helping in which Service, I gihe it 4s" thit 
the choreeldes and Sclerstica are in 2 great men ſute „ that'the 
Chiroeides” may have the greater liberty of achiag upon the Hu 
mours within, bf acn d ne 2 Bt S 20 
1 But in Birds, I have my ſelf found, that although the choruoi du he 
arted from the Sclerotica, yet the choroeides hath ne Muſcle, but in- 
d thereof a curious peſtinated Work ſeated on te Optic 
repreſented in Fig. 2. In which c. 4. e. 6. d repreſents the Chord 
and Solerotica : 4. b. the part of the Oprich , that is within 
the Eyre: v. v. v. the Fitreous Humour © ws 6, ts P 


* 1 * 


*— TY K« . a 


a DS__ a a cu _ oc _ XX R_#io<< 


eee Oo pn # 0 ac wm 


þ. i, the Cryſtalline. For the Receprion of this | the 
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e are what are uſually taken notice af; but 


at Which I ſhall obſerve is, the prodigious 2 
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I have alſo found this farther remarkable in the Sclerotica and 
outer-part.of the Eye of Birds, via. That the fore · part of che 
Sclowxs is horny and lard, the middle Pert hie and flexible, and 
Braces intervene between the fore. and bind: part, running between 


the Choroeides and Seleratica. By which means the Cornes and Back- 
part of the Eye are brought to the ſams Conformity, that the reſt 
of the Eye hath. 6356 :.0 Jolizinityg mew WIA wit) „ et bu 
The great End and Dęſign of this ſingular and curious Appa- 
ratus ig the Eyes, boch of Birds and Piches I take to be, 1. To 
enable thoſe Creatures to ſeg at all Diſtanges,, far off, or nigh; 
which (eſpecially in the Warers) requixech à different Conforma- 
tian of the Eye. In Birds alſo, this is of great Ute, to enable chem 
to. ſee their Food at their. Bills End, or to reach the utmoſt 
Diſtances their high Fli his enable them to view z 28 to ſee over 
great Trafts of Sea or Land; whither they have Occaſion to fly; 
r to ſee their Food or Prey, even [mall Fiſhes in che Waters, 
Birds, Worms, hd, on the Earth, when they fit upon Trees, 
8, or are hovering high in the Air. 2. To enable thoſe, 
their Eye to all the various Reſractions of their 
Even the Air it ſelf. varies the, Refractions, according 
| er, more or leſs cqmprefied 4 as is manifeſt 
learned and ingenious Mr. Lowtberp's Experiment in Phil. 
257. and ſome other Experiments ſinc of the before · 
d Mr. Hoewhbsbee, both in natural, rarified and com- 
Air z in each of which, the Refxaftions conſtantly varied 
roportion to the Rarity or Denfiry of the Air. Vid. 
$ Exp. pag. 175, &c. 
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Beſides 


| ros 


of. its oonſtituent: Parts, it being, 


taiſdme late nice Microſcopi ical Ohlervations (29), 


ed of divers thin Scales; and theſe made up 
of one ſingle minuteſt Thread, or Fibre, wound 


round and wum fog vos to ef one another 


in More di bene A A Web not to be 
„ an chens not to be wrought, an 
Art Art ith 5 Wiſdom.” * N 
* 2 J To cbrnilude the Parts of this admirable 
| ſhall make. only one Remark more, and 
that i is — And here among others 
the admirable Make of the Opriet Nerves might 


e OR 8 tice rk ih Aan kme thei 


q il es * 


bas W ene n nt Nr r rr hr ge th 115 Sin 


"Beſides its Cons in esp gien the E of Birks 

nd Fiſhes,” Du Hanel Fus us of a ular Conformity in the 

Eyes aud char is, thirthe cy Aline is globous, 35 in 

to enable it to . ue its Prey under Water: which 

FE ore eb Mr. If cher de with%wonderful leg 
and for a long time. Will. Ornichot P. 

"(29) The Tex e hen de, doth niinifet 
endug h eu de 3 "of many ery "thin ſpherical Ls 
fel By: tes 1yi f anot OM 'Lewenhoek reckons 
there may be 2 15 in one c yfallint From the onterttol 
to te Center!” Eekry chew theſe e ach, he Hath fift 
vered to be made up of one fingle Fibre; of fineſt Thread: wounl, 
in 2 moſt ſtupendous tranter, no may Coen that wy; . fo 
rum ſeveral Courſes; and meet iti as many Cen ery, 4d yer not u 
interfere, or crofs one! ansther, in any one n Oxen,' Shi 
Hege, * Dogs and cats the. Thread ſprea 17 three fert 
Courſes, and males 38 many rat yr in Whales five 4 Yi! 
in Hares and Rebbers 6tily two. In the whole Surfabe of an ha 
_ Cryſtalline, he reckons (rHere are more than 12000 Fibres jurti- 
poſited: For the right and clear underſtunding of the manner d 
which admtrable | e of Mechaniſm, IL malf refer — dis Cutz 
and Deſcriptions in Philoſ: Tranſ. Nr 185 and 29 


heteof I have heard ſore ingenious Men queſtion; sn it is w 


I my ſelf have ſeen, and can thew to, any Body,” with 2 ** 


a good Microſcope, © 
—_ 
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e nag et to meet, ſomę in to, and 


Chap. II. Of the He. 107 
Medallary Part (30) terminating in the Brain it ſelf, 
The Teguments propagated from the Meninges, and 
terminating in the Coats of the Eye; and their 
commodious Inſertions into the Ball of the Eye, 
in ſome directly oppoſite to the Pupil of the Eye 

in others obliquely towards one ſide (31). But moſt 
of theſe things have been treated of, and the Con- 
venience hereof ſet forth by others that have written 
of God's Works. I ſhall therefore take notice only 
of one wiſe Proviſion the Creator hath made about 
the Motion of the Eye, by uniting into one, the 
Thir Pair of Nerves, called the Morory-Neyves (3 2); 
each of which ſending its Branches into each Muſcle 
of each Eye, wauld cauſe a Diſtortion in the Eyes; 
but being united into one, near their Inſertion into 
the Brain, do thereby cauſe both Eyes to have the 


ame Motion; ſo that hen one Eye moved this 
: way, and that way, to this and. that Object, the 
cer Eye is ned the ſame way ax. 
1 nn Ne 8 OF A _ . « N | Ln 


| 


(30) S. Malpig bi obſerved the middle of the Oprict Nerve of 
the Sword Iiſp, to be nothing elſe but à large Membrane folded. 
zccording to its Length in many Doubles, almoff like a Fan, and 
inveſted by the Dura Mater whereas in Land- Animals it is 2 
Bundle of Fibres. V. Phil. Tranf. Mr. 1777. 
| (31) Certiſſimum eſt, quid in omnibus Oculis Humanis (quos ſal» 
tem mihi diſſecare contigit) Nervus Opticus Pupilla & diametro oppo- 
nitur, &c. Briggs's Ophthal. c. 3. $. 15. Ita Willis» de Anim. 
Brut. p. 1. c. 11. e 386 ee £2] 249/75 
en Ohne by Hobs, item in Cane, Fele (& in cateris forſan 
 arimalibuscalidis) ad fundum Oculi delati Pupille regioni proſpiciunt, 
dum interim in aliis Quadrupedibus, uti etiam in Piſcibus & 
mg * obliqus ſemper Tunice Sclerod; inſeruntur. . Unde, &c. 
Pitts ib, e. 7. . 1. 1 ee ee. 
(32) This Pair 3s united at its Riſe ; whence is commonly drawn 
4 Reaſon why one Eye being moved towards. an Object, the other is 
direfted alſo to the ſame. * Gibſon's Anat. Book III. Chap. 11. So 


= 


Earthiline Anat. Libellos 3. c. 2. 


F- e Thus 
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des GG Book IV. 
Ihm from this trandeut and flight View. (I may 
i it) af the Parts of the Eye, it appears what 
am Amirable Art iſſ wan the river thereof. Aud 
8 A odr 097 toit; 
__2>feamith,anflafPlace,. Legenden what t 
tb admirnbi Amit hath made for the Guard 
and Serumity of thus fo. well fermed Organ (34), 
Anne hall find hs e N 5 


e neee e Het 


* 1 | 
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. (33) Among pl ther: cher 3 hath, we mr 


] 
reekon the Repar p of the By which means (WW ; 
the Eye when wounded, and e N nee very dangs dangs : 
roufly too, doch often recover Its Sighe. which Bern. Ver 
n4ſths ges divers es — Modern. One is from ? 
Galen of Boy ſa: 75 Eur the Cornea. fell, and became c 
flaceid, but yer 2 — bis Sight. Other ſuch like er a 

6 Col „ Rhodiuo, and Tulpine ; | 


EEE 


in theſt Wor 


70.488 Wobalaſim; wi 


Filiels fimilem caſum obſer» avi : | bes — levi de cauſis cu : 
Fratre altercaret, _ iracundia — cultellum Scriptorium 4 
probendit, & ſarurii aculs aas, infligit, inde humor aquene efffueit. ft 
Vocatus — ys 1 wth bh oa ſequens collyrium anodynum & 2 

. Plantag. Jiv. Reſar, Sauicul 10 


— 2 2 = 205 — pj Dü. Tutie. , d c 
To M N Ollyrinn! inflammationg. compeſcnit, vulun 
crit & fſanarit . Him poß aliquot menſes Humor, aquens ſuc 
crevit. Nam V ſus, ſed debilior, tum ſummo Perentum g audio red 
vis. B. YerſaſchaiQbſerv. Medice. Obſ. 14. N Gs 
"Anorher- Cora af 4hls kind » was Epe weehed by, Dr, Nov 
Major upon à Ge, i Ann. 1679, the. Aquens  Hamour 
whoſe Eyes they let our, ſo that the Eyes fell, and che Gooſe be. 
came quite Blind. Bar without the. uſe of any "Medicine, in about 
two Days tima, Nature repeired the. watery Humour Spe, © * 


Eyes returned to their ſormer Turgoncy, and the Gooſe was 
Week after peeing hefors twenty eight or chiren 
Ctators. . Germ. T. 1. Add. ad Obſ. 117. 


From the ſame Cauſe, 1 doubt not, it was that the F of 2 
Geneleman's Daughter, and thoſe of a Cock, when woun ede ſo 
that the Cores ſunk, were reſtored by 2 Lithuanian Chymiſt, | 
paſſed for a Conjurer, by the Uſe: of à Liquor found in In Map 
the Veſiculz of Elm. Of which ſee Mr. Ray's Catal. 


Um, from Hern. ab Heers. us 


Chap. 11 Oo the he 109 
Ule 55 Excellency of the Part. Ine whole O 

fortified, and St with ſtrong,” c ni 
lodged in a firong, el made Socket! and the BY 
it ſelf guarded with a nice-made Cover (3 e — 
Humours, and i its Inward — are 1 ten- 
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dy SANDING 15123) 73k 124 * | mir 
N bay rere qu K. e ion 
47 rent ac iem, 7 7 me fate, 5 Wed ad eee 5 as 2 
icideret, & 4 aber 3 1 t, ur identidem 
= cum maximd celeritate. 5 Palpebre =_ 
74% filoum : quibus & apertis 'Oculis, ſi quid inti derer, repellere- 
tur, & ſomno conniventibus, chum Oculis ad cernendum non «er 
ut gui, tanquam involuts, quieſcerent. Latent prarerea witty, . 
excelſes undique parti bus ſepiuntur. pri mum enim Juperivra Super- 
cillis obduct a ſudore m 4 capite, & fronte Tye were 3 
Cena deinde ab inferiore. parte tutantur JOYS. tevizerqye & imunen- 
tes... Cicer, de Nat. Deor, L. 2. c. 5 Ne 
Tull, in the Pefſon of a Stoick, az iv. en accounted tot 
the Uſe Pa the Eye lid, I ſhall for a further Mihiteltation pf the 
Creator's Con babes and a of” chem, take norice of two 
or . they Thing conlift of 2. thin kc exible, "bar 
ag Skin 3 1 Thea means 5 the better „ clead, and | 
A Cornea jeir Edges are worten ich 2 ft Ea 
2 by which means they. are not only enab ted rie better to 
do cheir Office, but alſo to.cloſe and ſhut the better. 3. Oct bf 
theſe Cartilages grow a Palliſade of ſtiff Hairs, of great Uſe to 
warn the Eye of the Invaſion of Dangers, to keep off Motes, and 
to ſhut our v. exctllive Light, &c. and ar the ſame time to adtmit 
of (through their Intervals) a ſufficient Paſſage for Objects to 
4 Eye. And it is remarkable, that theſe” 7 
but to a certain, commodieus Length, and need no cutting; 
many other Hairg of the Body do: Alto, that their Points ka 
our of the way, and in the upper- lid bend upwards, 28 they do 
downwards in the lower- lid, whereby they art well adapted to 
their Uſe: From which laſt Obſervables, we may learn ho ei i- 
cal, and nice the great Author of Nature hath' been, in even che 
leaſt and moſt trivial Conveniences belonging to Animal Bodies ; 
for which reaſon I have added it to Tully's Remarks. And mote 
might have been added too, as particularly concerning the curious 
Structure and Lodgment of the Right "Muſcle, Which o 
the Eye lids; and the Orbicularis, or Circular one, that 
them: the nice Apparatus of Glands that keep the Eye — 


* and 
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acting in this Miniſtry. I might alfo ſpeak of the Paſſages fit 


to give only ſuch Hints, as may create a Shfpicion of a noble OE. 
 rable part of the Eye. But for Particulars 1 ſhall refer to the 


| libus]  quibus Muſtulus Suſpenſorins " adef (which Limitation he 


abündant Proviſion for all their Occaſions, without the Addirio 
* 


4 , 
110 Off. the, He. Book IV 
' . 98 — 1 do "SAI IX 4» #5: 4- L 
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firm and ſttong. And in ſome Animals, particu: 
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er, proportionate to their tender, curious Uſes: 
fon, P Coats, without, are context an 9 callous 
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and ſerve for Tears ; together with the Reaſon why Man alone 
who is 2 ſociable Animal, doth exhibit his ſocial Afſections by 
ſuch outward Tokens, as Tears; the Nerves alſo, and other Organs 


difeharging the ſaperfluonus Moiſture gf the Eyes through the 


Noſtrils, and-mich more of the like kind. But it would take 


up too much Room in theſe Notes; and therefore it ſhall ſiffic 


conomy and Contrivance in this (I had almoſt faid) leaft conſide 


Anatomiſts ;. and for ſome of theſe things, particularly to Dr. 
Willis's Greb, Anat. and de Anim. Brut, and Mr. Cowper's Elegant 
Cuts in the 11 Tab. of his Anatom. . 
I0o the Eye-lids we may add another Guard afforded the Eye 
of moſt Quadrupeds, Birds, and Fiſhes, by the nictitating Men- 
brane, which Dr. Willis gives this Account of, Plurimis [Anims 


ed not to have added) etiam alter Membranoſus conceditur, qi 
Juxta interiorem oculi canthunt ſitus, quando elevatur, Oculi globun 
fem totum obtegit. Hujus wſus eſſe videtur, ut cum Beſtia int 
gramina, &. capita ſua propter victum capeſſendum demergunt, hi 
Muſculus Oculi Pupillam, ne d ſtipularum incurſu feriatur, oculit 
munitque. De Anim. Brut. p. 1. c. 13. 1 
f This Membrane Man hath not, he, having little occaſion th 
thruſt his Head into ſuch Places of Annoyance, as Beafts, and 


other Animals; or if he hath, he can defend his Eyes with tis i" 
Hands. But Birds (Who frequent trees and buſhes) and'Quadri- 27 
pes, (hedges, and long grafs,) and who have no part ready, lik pl 
the Hand, to fence off Annoyances; theſe, I ſay, have this ir — 
comparable Proviſion made for the Safety of their Eyes. An 7 
And for Fiſhes, as they are deſtitute of Eye-lids, becauſe in the A 
Waters there is no occaſion for a Defenſative againſt Duſt an] 10 


Mutes, offenſive to the Eyes of Land- Animals, nor to moiften and 
wipe the Eyes, as the Eye: lids do; ſo the Metitating- Membrane is 1 


of the Eye- lids. | 
And now, if we reflect, are theſe the Works of any thing bit 
2 wiſe and indulgent Agent ? 


larly 
#: 
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Chap. II. Of the ©) ny 
1acly. Birds (35), {ome Part of thoſe Tunicles have 
the Nature, nd Hardneſs of Bone, or Horn. 345411 

But for Creatures, whoſe Eyes, like the reff bf 
their Body, are tender, and without the Guard of 
Bones; there Nature hath provided for this neceſſa- 
ry, and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 
drawing its Eyes into its Head (36), and lodging 
them in the ſame Safety with the Body. 9 


- 
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Thus have I Rrren this firſt Senſe of Animals, 
I may ſay in a curſory, not accurate, ſtrict manner, 
— 2 the prodigious Workmanſhip thereof; 
but ſo, as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
infinite Wiſe, Potent, and Indulgent Creator (37). 
For none leſs. could compoſe: ſo atlmirable an Or- 


= w . tad 


wr _— 


an, ſo adapt all its Parts, fo adjuſt it to all Ocea- 
tons, ſo nicely. provide for every Uſe, and for e- 
0 ae Emergency: In a Word, none leſs. than GON, 
g d Ifay, thus contrive, order, And provide an 
. A 1 Sun * | 1 Hotte P 10 

I 7 7 N T1 73! 2 | I FIT 
q (35) Although the Hardneſs and Firmneſs of the Aduata, or 


Sclerotica in Birds, is 2 good Guard to their Eyes, yet I 46 hot 


1 think it is made thus, ſo much for a Defence, as to ininiſter to 
he 1:ngrbning and ſhortening the Eye, mentioned before in Ae 
N 27 g I tg 2 \ ww? 

i (36) Cochleis oculorum vicem Cornicula bina prætentu i mplent. 
1 Plin. Nat. Hift, L. 11. c. 37. See more of the Eyes of Sbailes 
in before in Note 10: and in Nite 11, I ſaid that 1 ſuſpected Moles 
8 alſo might thruſt out, or withdraw their Eyes more or leſs within 
* the Hair or Skin. 1 . 2 es eee — 

ind (37) The gent Sturmius was fully perſwaded there could 
og not be any ſpecul tive Atheiſm in any one that fhould well ſurvey 


he Eye. Nobis, faith he, fruit perſuaſiſimum, Atheiſmum quem 
veant ſpeculativum, h. e. obfirmatam de Deitate in Univerſo #ulla 
ſerſuaſtonem habere locum aut inveniri non poſſe in ev homine, qui vel 
unius corporis organici, & ſpeciatim Oculi fabricam attento anims 
| 8 Exerc. Acad. 9. De Viſ. Organ. & Rat. in 
ilopo, | | 25 | - 


Organ, 


naa Of "the Eye, Book IU 
Organ, ORR WS | curious, as the Senſe 1 
without which, as all the Animy 

Mk word be in Datlneſs, fo it wor 
labour under | Inconveniendies, be expoſed 
to Harms, and ſuffer perpetual Wants and 
fles. But now by this admirable Senſe, th il 
great GOD 1 who hath placed us in this world, hat 
8s well for our comfortable Reſidence i | 
it; enabled us to fee, and chuſe wholfome, yea de 
Licate Food, to provide our ſelves uſeful, yea ga i 
dy Clothing, 1 laces of Ham 
tion and Retreat. We can now diſpatch our Aﬀan 
with Alacrity and Pleaſure; go here and there x 
our Occakons call us. We can, if need be, ranſad 
the whole Globe, penetrate into the Bowels of th 
_ deſcend to the A an, Deep, tram 
to the ons World, to acqum 
Wealth, to — — or even on 
to pleaſe our Eye and Fancy. 4 can now lotk 
about us, difcern and ſhim the Precipices, al 
Dangers, which every where encloſe us, and woull 
deſtroy us. And thoſe glorious Objects which fl 
the Heavens and the Earth, thoſe admirable Wark 
of God which every where ſurround us, and whid 
would be as n without being ſeen, © 
by means of this noble Senſe preſent their Gloriest 
us (38), and fill us with Admiration and Pleaſure. 
* I need not expatiate in the a 
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([ 38) The Glorious Landskips, and other Objects that g. 
ſent themſelves to the Eye, are manifeſtly painted on the Retin b 
and chat not erect, but inverted as the Laws of Opticks require; Y 
2 is manifeſt to the Eye, from Monſieur Cartes s Experim® Bl þ. 
of hay bare the Vitreous Humour on the back part of 'W 7 
1 2 n white Paper, or the Skin f 
lacing the fore · part of the Eye to the na No 

of the nder of 2 — Room. By which means, we dat 

a pretty Landskip of the Objects abroad invertedly pln 01 


Chap. HI. Of the Ear. 113 
Praiſes of this Senſe, which we receive the Benefit 
of every Moment, and the want, or any detect of 
which, we. lament among our greateſt Misfor- 


tunes. Wer 0 Ane 

Leaving then this Senſe, I fhall proceed to the 
other Four, hut more briefly treat ot them, by rea- 
fon we have {6 ample 2 Sample of the Divine Art 
in the laſt, and may preſume that the fame is ex- 
erted in all as well as one. For a deionſtrution 
of which, let vs in the next place carry our Scru- 
tin) to the Senſe of Hearing © 


* 
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the Pa r, on the back of the Eye... But now the, zeftion, i 
how is his aſe the Eye comes to fee the Objects OO the! 
ſeur Cartes's anſwer is, Notitif ie meld 'imay ine fender, ner 
ex ulla ac tione ab objeftis veniente, ſed ex ſolo ſutu exiguarum par- 
tium cerebri, 6 quibus Nervi expullulant. E. g. cogitandum in 
Oculo——ſfitay capilamenti nervi optici „ 1 alrum 
quendam pertis cerebri ſacit ut Anima ſingula lace cognoſ- 
cat, que — iz rel, aut qua ret la lined , ut ita . 
beam corpora in naturali ſitu videri, quamvis imago in oculo de- 
lineate contrarium habeat, Dioptr. c. 6. But our moſt ingenious 
Mr. Molyneux anſwereth thus, The Eye is only the Organ or _In//ru- 
ment, tis the Sou that fees by means of the Eye. To enquire then 
how the Soul . perceives the Object ereſt, by an inverted Image, is 

to enquire into the Soul's Farultie.— But ere} and inverted are 
only Terms of Rel to up and down ; or farther. from, or nigher | 
to the Center of the Earth, in parts of the ſame thing, ——Bue 
the Eye, or viſeve Faculty takes u notice of the internal Poſture of 
ts own Parts, but uſeth. them 4 an Inſirument only, contrived by 
Nature for the exerciſe of ſuch a'Faculty. Let us imagine, 

the Ey [oh its lower Part] receives an Impulſe [by 2 Ray from the 
upper part, of the Objet)] muſt not the viſtve Faculty be neceſſarily 
directed hereby to confrder this Stroke, as Coming from the top rather than 
the bottom [of the Objeft] and conſequently be directed ta conclude it 
the Repreſent ation of the Top * Heneof we may be ſatisfied, by ſup- 
"ry < Hun Sanding on bis Head. For here, though the u 

Peres of Obje(ts are Painted on the upper Parts of the Eye, yet the 
0bjefts are judged to be erect. What is ſaid of Erect and Reverſe, 
* 9 bs wnder/iood of Siniſter and Dexter, Molyneux's Dioptr. 
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e MA, 
Of the Senſe of Hearing, 


Oncerning the Senſe of Hearing, I ſhall take 
C notice of two Things; the Organ, the Ear; 
and its Object, Sound.  _ oa 
1. For the Organ, the Ezr. I ſhall paſs by it; 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every way round us; as alſo a wiſe Proviſion for 
the utter Loſs, or Injury (1) of one of the Ear 
But T ſhall a little inſiſt upon its Situation, and its 
admirable Fabrick and Parts. 2 
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(i) I preſume it will not be ungrateful to take notice here of 
the admirable, as well as ufeful Sagacity of ſome deaf Perſons, 
that have learnt to ſupply their want of Hearing by underftanding 
what is ſaid, by the Motion of the Lips. My very ingenious Friend 
Mr, Waller, R. S. Secr. gives this account, There live now and hay 
from their Birth in our Town, a Man, and his Sifter, each abut 
fpfty Tears Old, neither of which have the leaſt Senſe of Hearing — 
yet both of theſe know, by the Motion of the Lips only, whatever i | 
ſaid to them, and will anſwer pertinently to the Queſtion propoſed ts & 
them. The Mother told me they could hear very well, and ſpeal 
when they were Children, hut both loft that Senſe afterwards, whit 
makes them retain their Speech * though that, to Perſons not uſed u © 
them, is à little uncouth and odd, but intelligible enough. Phil 
Tranſ. Nr. 312. [nt | s 

Such another Inſtance is that of Mr. Goddy, Miniſter of St. G. WW 
vais in Geneva, his Daughter. She is now about Sixteen Years adi She 
Her * 4 had an extraordinary Thickneſs of Hearing + at a Year ols, Wi the 
the Child ſpake all thoſe little Words that Children begin to ſprak « i </ 
that Age. At two Tears old they perceived fhe had loft her Bear Wh pea: 
ing, and was ſo Deaf, that ever ſince, though ſhe bears great Noiſc, Wh wit 
get ſhe hears nothing that one can ſpeak to her. But by obſerving Wl "the 
the Motions of the Mouth and Lips of others, ſhe hath acquired» Wii e 
many Words, that out of theſe ſhe hath formed a ſort of Fargen, u UL 
which ſhe can hold Converſation whole Days with thoſe, 17 1 

fe 
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Chap HI. Of the Eur. 115 
1. It is ſituated in the moſt convenient Part of 
the Body, (like as I ſaid the Eye is,) in a part near 
the common Senſory in the Brain, to give the more 
ſpeedy Information ; in a Part where it can be beſt 
guarded, and where it is moſt free from Anno 
ances: and Harms it felt, and where it gives the 
leaſt Annoyance, and Hindrance to the Exerciſes of 
any other Part; in a part appropriated to the pecu- 
har Uſe of the principal Senfes ; in the moſt lofty, 
eminent Part of the Body; where it can perceive 
the moſt Objects, and receive the greateſt Informa- 
tion: And laſtly, in a Part in the Neighbourhood 
of its Siſter Senſe the Eye; with whom it hath pe- 
culiar and admirable Communication by its Nerves, 
as J intend to ſhew in its proper Place. In reſpect 
then of its Situation and Place in the Body, this 
Senſe is well deſigned and contrived, and may ſo 
2 be accounted the Work of ſome admirable Ar- 

tiſt. But, 


"WH 2. If we ſurvey its Fabrick and Parts, it will 
„ appear to Lean admirable Piece of the Divine Wiſ⸗ 
dom, Art, and Power. For the Manifeſtation of 


which, let us diſt inctly ſurvey the outward, and 

the inward Part of its curious Organ. | 
1. For the oni ward Ear. It we obſerve its Stru- 

ure in all kinds of Animals, it muſt needs be ac- 
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ſpeak her own Language. I could underſtand ſome of her Words, but 

50 could not comprehend a Period, for it ſeemed to be but a confuſed Noi ſe. 

e knows not hing that is ſaid to her, unleſs ſhe ſeeth the Motion of 
old, WA their Mouths that ſpeak to her, ſo that in the Night, when it is ne- 
en to ſpeak to her, they muſt lig ht a Candle. Only one thing ap- 

ear Peared the frangeſt part of the whole Narration : She hath a Siſter, 

viſe, with whom bath prattiſed her Language more than with any 

vin ber > And in the Night by laying her Hand on ber Siſter's. Mouth, 

d e can perceive by that what ſhe ſaith, and ſo can diſcourſe with her 

„ „ Wi" the Night. Biſhop Burnet s Ler. 4. p. 248. 


ld | I 2 know- 
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knowleilged to be admirably Artificial, it being fo 

icely. prepared, and adjuſted to the peculiar Occa- 
ſions af each reſpective Animal. In Man (2), it is 
of a Form proper for the erect Poſture of his Body, 
In Birds, of a Form proper for Flight; not protube- 
rant, becauſe that would obſtruct their Progreſs, but 
cloſe and covered, to afford the eaſier Paſlage through 
the Air, In Quadrupeds, its Form is agreeable to 
the Poſture, and flower Motion of their Bodies: 
and in theſe too, various, according to their vary 
ous Occaſions. In ſome large, erect, and open, to 
hear the leaſt Approaches of Dangers (3), in others 


* 


— — _— — 


(2) I cannot but admire that our moſt eminent modern Anz 
tomiſts ſhould not agree, whether there be any Muſcles in the 
qutward Ear of Man or not. Dr, Keil ſaith, there are two; Dr. 
Drakethe fame Number; and Dr. Gibſon makes them to be fou 
So alſo doth Monſieur Dionis, and fo did the ancient Anatomilts: 
But Dr. Schelhammer expreſiy denies there are any, and fllth, 
Seduxit autem reliquos Brutorum Anatome, in quorg m pheviſque ta 
les Muſtuli plures inveniuntur;, putarunt autem . fortaſſis ig miu 
ſum Homini, ſi non & his inſtruttus eſſet, & minus inde perfeſtun 
ani mal fore. Schel, de Auditu. p. 1. c. 1. f. 7. But Yalſeb 
—— wrote very lately, and e accurate in his Survey mh 

r, faith, Muſculi auricule poſteriores quandoque quatmor, quat 
que duo ; ſed ut plurimum tres adnot antur; & quando 1 
ſe mani ſeſtant, tunc unus ex illis duplicato tendine verſus Conchen 
deferri ſolet. Horum muſculorum in numero varietatem non ſolun 
in diverſis; verum etiam in eodem ſubjefto quandoque vidi. Er 
ui bus differentiis ſubort? ſunt Auttorum diſerepanie in harum if 
culorum numero, & poſitu quod non eveniſſet, ſs pluries in d. 
verſis Corparibus idem Muſculi queſiti eſſent. Ant, Mar. Yalſani 
de Aur. Human. e. 1. $. 6. But Dr. Drake thinks ſome of Feb 
ſalva's Muſcles the product of Fancy. Mr. Cooper makes then 
— — three, one Attollent, and two Retrahent Muſcles, See And: 

12. ' at, 6. # 
. (3) Inter cætera [animalia aurita] maxime admirabilis eff ami 
Leporing fabrica, quod cum tumidiſſimum animal fit, & prorſus in 


erm, natura id tum auditu atutiſſimo, tanquam hoſt um explote | 
; urrendun 


tore ad per ſentienda pericula, tum pedibus cen armis ad « 
aptis muniſſe videtur, A Kircher's Phonurg. I. 1. 6. 7. Ter 


naſ. 2. 
covered, 
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covered, to keep out noxious Bodies. In the Sub- 
terraneous Quadrupeds, who are forced to mine, 
and dig for their Food and Habitation, as a pro- 
tuberant Ear, like that of other Quadrupeds, would 
obſtruct their Labours, and be apt to be torn and in- 
ot ſo they have the contrary (4), their Ears ſhort, 
odged deep, and backward in their Head, and 


r 
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' (4) Moles have no erant Ear, but only a round Hole be- 
tween the Neck and Shaulder ; which Situation of ir, together 
with the thick ſhort Fur that covers it, is a ſufficient Defenſative 
inſt external Annoyances. The Meatus Auditerius is long, round, 
and cartilaginous, reaching to the under part of the Sknll. Round 
the inſide, runs a little Ridge reſembling two Threads of a Skrew ; 
at the Bottom whereof is 2 pretty Inlet, leading to che Drum, 
made, on one fide with the atoreſaid cochleous Ridge, and on the 
2 with 2 ſmall Cartilage. I obſerved there was Cerumen in 
Mearus 


As to the inner Ear, it is ſomewhat ſingular, and different from 
that ofthe ocher Quadrupeds, and much more from Birds, although 
I have met with ſome Authors that make it agreeing with that of 
Birds; There are three ſwall Bones only (all hollow) by which 
the Drum (to uſe the old appellation) or the Membrana Tympani 
(as others call ir) acteth upon the Auditory Nerve, The firſt is the 
Malleus, which hath two Proceſſes nearly of equal Length; the 
longer of which is braced to the Membrana Tympani, the ſhorter 
to the ſide of the Drum or O, Petroſum ; the back part of it re- 
ſembles the Head and Stalk of a ſmall Muſhroom, ſuch as are 
pickled, On the back of the Malleus lies the next ſmall Bone, 
which may be called the Incus, long, and without any Proceſs, 
having ſomewhat the Form of the ſhort Scoop wherewith Water- 
Men throw the Water out of their Wherries. To the End of 
this, the Third and laſt ſmall Bone is tacked by a very tender 
Brace, This little Bone bears the Office of the Stapes, bur is 
only forked without any Baſe. One of theſe Forks is at one 
F eneſtra, or Foramen, the other at another; in which Fenefirel 
apprehend the Forks are tacked to the Auditory Nerve. Theſe 

fire (equivalent to the Feneſtra Ovalis, and Rotunda in o- 
thers) are the Inlets into the Cochlea and Canales Semicirculares 
in which the Awditory Nervs lieth. The Semicircular Canalis lie 
at a diſtance from the Drum, and are not lodged (as in other 


Animals) in 2 ſtrong thick Body of Bone, but are thruſt out with- 
T2 in 
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ling to the under part thereof, and all ſufficient. 
fenced and guarded.” And as for Inſects, Reptiles, 

and the Inhabitants of the Waters; if they enjoy 

this Senſe, (as there is great Reaſon to think they 
do,) it may probably be lodged commodiouſſy un- 
der the ſame Security and Guard, ae Swell 

or ſome other Senſe is. age 62088 
And moreover, as the Form of this. Organ is va. 

rious in various Animals, ſo in each of them its 

Structure is very curious and obſervable, :. being in 

all admirably contrived to collect the wandering, 

circumambient Impreſſions, and Undulations of 
Sound, and to convey them to the Senſory within 
If I ſhould run over the ſeveral Genera of Animals, 
a - . we might find a notable ape of the Handy-work 
4 of God (5), even in this fo inconſiderable Part cf 
Animals. But I ſhall only carry my _— to 

| | | era that 


— 
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in the Skull, making an Antrum, with an handſome Arch leading 

into it, into which a part of the Brain enters. 
| One Leg of the Malleus being faſtened to the Membrana Tym- 
2 pans, and the Incus to the back of the Malleus, and the top of 
that to the top of the Stapes, and the Forks or Branches of the 
Stapes to the Auditory Nerve, I obſerved that Whencyer I moved 
the Membrane, all the little Bones were at the ſame time moved, 
and conſequently the Auditory Nerve thereby affected alſo, 

I hope the Reader will excuſe me for being fo particular in 
this Organ only of the Mole, a deſpiſed Creature, bur as notable 
an Example of God's Work, as its Life is different from that of 
other Quadrupeds ; for which reaſon it partly is that I have en- 
{| | larged on this part differing from that of others, and which no 
= - Body that I know of, hath taken much notice of, and which is 
= not diſcoverable without great Patience and Application; and 

partly becauſe by comparing theſe Obſervations With Book VII. 
Lbap. 2. Note 4. we may judge how the Senſe of Hearing is per- 

(5) Among many Varieties, both in the inner, and outer Eat, 
thoſe which adpear in the Paſſage into the Rock-bone, are remarkable. 
For in an Owl, that perches on 4 Tree or Beam, and hearkens after 
the Prey beneath her; it is produced farther out above, 1. is 
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that of Man. And here the firſt thing that offereth 
it ſelf to our View is the Helix, with its tortuous 
Cavities, made to ſtop, and collect the ſonorous Un- 
dulations, to give them a gentle Circulation and 
Refraction, and ſo convey them to the Concha, or 
er and more capacious round Cell at the en- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived ſo far, but withal not to 
make a Confuſion thereof, by any diſagreeable Re- 
rcuſſions, we may take notice of a very curious 
viſion in thoſe little Protuberances, called the 
Tragus, and Antitragus of the outward Ear, of a 
commodious Form and Texture (6), and conveni- 
ently lodged for this Uſe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, is ſufficiently manifeſt by the want 
thereof which cauſeth a confuſion in the Hearing, 
with a certain Murmur, or Swooing like the fall of 
Waters (7). an ein ok. 


\ 
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below, for the better Reception of the leaſt Sound. But in a Fox, that 
ſcouteth underneath the Prey at Root; it is for the ſame reaſon, pro- 
duced farther out below. In a Pole-Cat, which hearkens ſtraight 
forward, it is produced behind, for the taking of 4 forward Sound. 
Whereas in a Hare, which is very quick of hearing, and thinks of 
nothing but being purſued, it is ſupplied with a bony Tube; which 
as 4 natural Otocuuftick, is ſo diretted backward, as to receive the 
ſmalleſt, and moſt diſtant Sound that comes behind her. Crew's 
Coſmolog. Sacr, /ib. 1. c. 5. $. 6. | 

(6) The Texture of the Tragus and Antitragus, is ſofter than 
that of the Helix ; which ſerveth gently to blunt, not forcibly to 

the Sound in the Concha. 

(7) Dr. Gibſon's Anatomy, Chap. 2 2. Book III. 

Thoſe whoſe Ears are cut off, have but a confuſed way of Hear- 
ing, and are obliged either to form a Cavity round the Ear with 
their own Hands, or elſe to make uſe of 4 Horn, and apply the end 
of it to the inner Cavity of the Ear, in order to receive the agitated 
Air. Tis likewiſe obſerved, that thoſe whoſe Ears jut out, bear 
better * fat-cared Perſons, Monſicur Dionis ? Anat. De- 
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_ Another wiſe Proviſion af the Creator is in the 
Subſtance of the outward Ear, which is Cartilagj 
nous, the fitteſt for this Place, For (as an ingenious 
Anatomiſt (8) obſerves), 5* if it been Bone, it 
* would have been troubleſome, and might by mz 
ny Accidents have been broken off; II Fleſh, it 
<« would have been ſubject to Contuſion. But in. 
deed à worſer Conſequence than this would hays 
enſued ſuch a ſoftneſs as that of Fleſh, and that i; 
it wauld neither have remained expanded, neither 
would it ſo kindly receive and cuculate the Sounds, 
but abſorb, retard, or blunt their Progreſs into the 
inward , Organ. But being hard, and ecunouſy 
ſmooth and tortuous, Sounds find an ealie Paſlage, 

+ with a regular Volutation and Refraction; as in: 
well-built Arch, Grotto, or Muſical. Inſtrument, 
which magnify and meliorate Sounds; and ſons 
of which convey even a Whiſper to a large Di 


E ſtance (9). But from the outward, let us carry ou 
Survey, 
2, To 
(8) chf mid 


(9) It would nauſeate the Reader to reckon up the plates 
famed" for the Conveyance of Whiſperers, ſuch as the Priſon d 
Dionyſus at Syracuſe, Which is ſaid to encreaſe a Whiſper to 1 
"Notte; the clapping ones Hands to the Sound of a Cannon, Of. 
nor the Aquedutts of Claudius, which carry a Voice ſixteen Miles 
and many others both Ancient and Modern. If the Reader bath 
2 mind to be entertained in this way, he may find enough iu 
Kircher s Phonurgia. But it may not be irkſome to mention one 
or two of our own. in England. Among which, one of the moſt 
famed is the Whiſpering-place in Glouceſter Cathedral ; which i 
no other than a Gallery above the Eaſt-end of the Choir, lead. 
ing from one fide thereof to the other. Ir conſiſteth, (if 1 mi- 
ſtake not) of five Angles, and fix Sides, the middle-moſt of | 
which is a naked, uncovered Window, looking into 2 Chappel 
behind it. 1 gueſs the two Whiſperers ſtand at about twenty 
five Yards Diftance from one another, But the Dome of S 
Paul's, London, is 2 more conſiderable Whiſpering-place ; wr 
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2. Jo the inward part of this admirable Organ. 
And here we find the moſt curious and artful Provi- 
ſion for every 8 and Occaſion, The au- 
ditory Paſſage, in the ſirſt place, curiouſly tunnel- 
led, and artfully turned, to give Sounds an eaſie 
Paſſage; as well as a gentle Circulation and Refra- 
ion; but withal, ſo as to prevent their too furi- 
ous ruſhing in, and aſſaulting the more tender parts 


within. | 

And foraſmuch as it is neceſſary that this Paſſage 
ſhould be always open, to be upon the Watch (10), 
therefore to prevent the Invaſion of noxious Inſects, 
or other Animals, (who are apt to make their re- 
treat in every little Hole,) Nature hath ſecured 
this Paſlage (11) with a bitter mr 6 


—— ä ——— 


de tcking of a Watch (when no Noiſe is in the Streets) may 

be heard from fide ro fide; yea, a Whiſper may be ſent all round 

the Dome, And not only in the Gallery below, but above, upon 

the Scaffolds, I tried, and found that a Whiſper would be carried 

over one's Head round the top of the Arch, notwithſtanding there 

2 large Opening in the middle of it into the upper part of the 
= ö | 


(10) Auditus autem ſemper patet : ejus enim ſenſu etiam dormi- 
entes ege mus. A quo cum ſonus eſt acceptus, etiam & ſomno excita- 
wwr, Flexuoſum iter habet, ne quid intrare poſſit, ſi fimpleæ, & di- 
5 pateret ; proviſum etiam, ut qua minima beſtiola conare- 
tur irrumpere, in ſordibus aurium, tanquam in viſto, inhereſceret, 
Cicer, de Nat. Deor. L. 2. c. 57. — * 

It deſerves a particular Remark here, that in Infants in the 
Womb, and newly Born, the Meatus Auditorius is ſhut up very 
eloſely, partly by the Conſtriction of the Paſſage, and partly by 
2 glutinous Subſtance, whereby the Tympanum is guarded againſt 
the Water in the Secundine, and againſt the Injurics of the Air as 
ſoon as the Infant is Born. 

(it) It is remarkable, that in moſt, if not all Animals, whoſe 
Ears are tunnelled, or Where the Meatus Awditorime is long e- 
aough to afford Harbour to Ear-wigs, or other InfeQs; that, * 
ay, in che Ears of ſuch, Ear-wav is conſtantly to be found. 
but in Birds, whoſe Ears are covered with Feathers, and where 
the Tynpenum Hes but a little way within the Skull, no Ear-wox 
n | — is 
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(12), afforded from the Glands: (1 3) appointed fi 
that Purpoſe. kt ih 81 | 
From hence let us approach the moſt inwar} 
Parts, in which we 1hall ſee Strokes of the moſt exqui 
ſite Art. To paſs over the innate Air that moſt Ay 
thors talk of (1 4),(becauſe there is no ſuch)the Paſſag 
| | 0 
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is found, becauſe none is neceſſary to the Ears ſo well guards, 
and ſo lirtle tunnelled. | 

(12) The Ear wax was thought by the old Anatomiſts to k 
an Excrement of the Brain: Humor bilioſus d cerebro expurna, 
the Barthalines ſay of it, J. 3. c. 9. But as Schelhammer u 
obſerves, Nil abſurdius, quam cerebri extrementum hoc ff atm 
Nam & ratio nulla ſuadet, ut in cerebro fieri excrementum td 
credam us neque vie pat ent s ab eo ſecluſum in meatm 
auditorium poſſit inde penetrare. "ms is Taſte, Caſſerius girs 
Inftances of its being ſweet in ſome Creatures. But Sche/hamme 
ſays, Ego vero ſemper cum amaritie aliquid dulcedinis in ills dem. 
hendi. Vid. Schel. de Audit. p. I. c. 2. F. 10. But I could not 
diſtinguiſh any Sweetneſs in it; bur think it inſipid mixed with; 
Bitterneſs. g 

(13) Grumine amare Arteriolis exudantia, Willis's de Anin 
Brut. par. I. c. 14. In the Skin re little Glands, which fu 
a yellow and bitter Humour Monſieur Dionis's Dem. 18. 4 
handiome Cut of thoſe Glandule ceruminoſæ is in Dr. Drake, fra 
Falſatva. | | 

Pliny attributes a great Virtue to the Ear-wax ; Morſus hem 
inter aſperrimos numeratur: medentur ſordes ex auribus : ac * 

i miretur, etiam Scorpionum ictibus Serpentiumque, ftatim inn 
fte. Plin. Nat. Hiſt. J. 28. c. 4. And that it hath an bea 
Quality, and may be accounted a good Balfom, I my felt 2 

ienced. 

(14) That there is ſuch a thing as the innate Air. (talked d 
much by moſt Authors on this Subject) Schelbammer very juttly, 
I think, denics ; by reaſon there is a paſſage into che inner Ez 
from the Throat, through which the innate Air may pals ot 
and the ourward Air enter in. J. Par. Alt. p. 2. C I. . 10 
When by ſtopping our Breath, and Straining, we force the erte. 
nal Air into the Ear, it may be heard ruſhing in; and © 
much be forced in, it may be felt alſo ro beat againſt the BH 
bann. When the Paſſage to the Throat is by any means ſiops, 
as by a Cold in the Head, c. the Hearing thereby becomes dull 
and blunt; by reaſon the Communication between the _ 


— 
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o the Palate (15), and their Uſes, with divers o- 
ther curious things that might be named, let us ſtop 
2 little at the Part containing the reſt, namely, the 
Bone (16). The particular texture and hardneſs of 
which, above other Bones of the Body, is very re- 
markable, whereby it ſerves not only as a ſubſtan- 
ial Guard to the Senſory, but alſo to oppoſe the 
mpulſes of the zthereal Matter, that there ma 

be no loſs, nor confuſion in the Sound; but that it 


— 


and inward Air, are obſtructed : but when by ſtrong Swallowing 
or ſuch like Motion of the Throat, the Paſſage is opened, we 
erceive it by a ſudden Smack or Crack, and we immediately 
ar very clearly; the load of feculent Air, being at that time 
diſcharged from the inner Ear. 

It is a wiſe Proviſion, that the Paſſage for the Air into the 
„is from the Throat; Ut non flatim quivis aer externus ir- 
pere queat (as Schelhammer ſaith, Par. Ult, c. 4 $4.8.) ſed 
pnnibil gmmutati, ac temperatus, calore ex medio ventre exſpi- 
ante ; imo fortaſſis non facile alius, niſs ex pulmonibus. 

(15) Yalſatva hath given us 2 more accurate Deſcription of 
the Tuba Euſt achiana, or Paſſage to the Palate, than any other 
Author, to whom I therefore refer, De Aur. Human. c. 2.5. 16, 
SiO 
The chief Uſe hereof he thinks is to give way to the inner 
ir, upon every Motion of the Membrani Tympani, the Malleus, 
cu, and Stapes. This Paſſage, if it be ſnut up, Deafneſs en- 
vs. Of which he gives two Inſtances : one a Gentleman, who 
loſt his Hearing by a Polypus in the Noſe reaching to tlie 
Urule-; the other a Yeoman, labouring with an Ulcer above the 
left fide of the DUyula; which when he ſtopt with a Tear dipped in 
gicine, he loſt his Hearing in the left Ear, and recovered it, as 
don as the Tent was out. Ibid. c. 5. F. 10. 

(16) 0s [perroſum] ex quo interiores fingularum Labyrinthi] 
crit atum parietes conflati ſunt, album, duriſtmum, necnon maxi me 

petum. Id autem a Natura ita comparatum eſſe videtur, ut 
teria etheres Sonorum objeftorum impreſſnibus onuſia, dum fre- 
tis impingitur Parietibus, nibil aut ſaltem ferè nihil motus ſui 

tat, atque adeo Re go ab Obiectis ſonoris accepit, talem 
municet Spiritui animali contents intra expanſiones rami mollic- 


l. Dr. Ken. Yiewſſens of Montpellier, in Phil. 
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may be conveyed regularly, and intirely to the 
Auditory Nerves. e eee 

- The next Part Ifhall take notice of, may be that 
fine Membrane, called the 2 or Membray 
Tympant ( 17) with its inner Membrane (18); tog. 
ther with the four little appendant Bones (19), and 
the three inner Muſcles to move them, and adjuf 
88 * the 


(17) The mpanum of the Ear, or as Valſalva and the My 
derns, the Membrang Tympani was taken notice of as early x 
Hippecyates's time. In Birds, it is ſtrained towards the outwarl 
Parts; in other Animals towards the Brain, or inner Parts. Ma. 
ficux Dionis ſaith, It is not equally faſtened to the whole (ius 
ference of the bony Cirele, in Shich it is inchaſed; for on the unn 
ſide it hath a free diſengazed Part, by which ſome can give ven! 
the Smoak in their Mouth. Demonſtr, 8. That there is ſome Pi, 
ſage I doubt not, but I queſtion whether Monſieur Dionis ever fav 
rhe ow Part he mentions. I have my ſelf careful 
ſearched divers Subjects, and do not remember to have feen ay 
ſuch Paſſage; and I perceive it eſcaped the diligent Schelhan 
mer's Eye. Yalſalva alſo by injecting in through the Tubs En 
flachiana, could not force any Liquor into the Meatus Auditoriu 
But yet he imagines he found the Paſſage out in another place of 
the Drum, in ſome morbid, and one ſound Head. Valſaly. d 
Aur, Hum. c. 2. S. 8. Mr. Cowper alſo affirms there is a Paſkg 
by the upper part of the Membrane. Anat. Ap. Fig. 8. 

(18) Dr. Vieuſſens before named diſcovered a Membrane 
tenuiſſimæ raræque admodum texture intra cavitatem mam; 3 
he deſcribes it. Whoſe uſe he ſaith is, 1. Occludens Labyrinth 
januam impedit ne naturalis puriſſimus ac ſubtiliſſimus Aer ini 
Cavitates——communicationem——habeat cum dere craſſo. 2. It 
byrinthi baſin calefacit, & e. ubi ſupra, Probably this double Men- 
brane may be ſuch, or after the ſame manter as it is in the w 
panum of Birds: Of which ſee my Obſeryatjons in Book VI 
Chap. 2. Note 4. ; 2 open. 

(19) The four little Bones being treated of by all that hurt 
concerned themſelves about this Lobe of Hearing ſince their 


diſcovery, I ſhall take notice of only two things acre 

them. 1. The diſcovery of them is owing wholly to the Di. 
gence and Sagacity of che latter Ages; & which Schelhamw# 
gives this Account from Fallopius. Hec Oſfcula antiquis Ant» 
MIC 5-=——ig nota fuere ; primuſque qui in lucem produxit ¶Mallemm 
& iacum] ſuit Zac, Carpenſis ; primas quoque procul omni dul 
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the. whole: Compages to the ſeveral 1 


Hearing, to hear all manner of Sounds, loud or 
janguid, harſh or grateful (0). v 
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tomice artis, quam Veſalius poſtea perfecit, veſtaurator. Tertium 
rStapedem)] inne ac promulgavit pri mas Joh. Phil ab fg raſßa, 
Siculus, Philoſdphus ' ac Medicus dottiſſimus. Nuastam, Thom 
Burt hol in teſte, viro longd teleberrimo, Frau. Sylvio debetur Schel. 
uli ſupr. c 3. . 9. 2. Their difference in different Anltnals : 
Inn Man, and Quadrupeds, they are four, curiouſſy inarticulated 
with one another; with an external and internal Muſcle to draw, 
or work them, in extending, or relaxing the Dram. But in 
puls the caſe is very different. His nmem Offitulum ſolum lar- 
zit off Natura, quod Collumellaty forte dfpellirveris > teres e 
& ſubtiliſimum, laß innitens latiori, rotunde, Haic adnexs 
eff Cartilago valde mobilis, que in Tympanum vfdetur terminari. 
Id. b. H. . In the Bars vf all the Fowl that I could examine, 
1 ntyer found amy more than one Bone and 4 Cartilaye, making & 
font with it, thut was eaſily moveable." The Curtilage bau gene- 
rally an Epiphyſe, or two, one on each fade. The Bone was very 
hard and ſmall, having at the end of it 4 broad Plate, of the ſame 
Subſtance, very thin, 2 reſted, as on its Baſis. Dr. AL 
Muleoln- PAI Tract dt 

Theſe are rhe moſt material chings I figd obſerved by others 
concerning the Ears of Fowls, and ſome of them hardly, I believe, 
obſerved before. To which 1 ſhall ſubjoyn ſome other things I 
have my ſelf diſcovered, that I preſume eſcaped the Eyes of thofe' 
moſt curious and inquiſitixe Anatomiſts, which the laft cj- 
ted Book VII. Chap. 2. Wore 4. | 5 | | 

(20) Pidetur qua Tympanum Audit iomis infirumentum prelini- 
nere, & quaſs preparatorizm fuerit, quoi Soni impreſſſonem, fe 
ſpecies ſeoſtbilis primo ſuſeiPiens, eas in debith propmnion, & apt? 
conformitate, verſus Senſorium, quod adhuc” interiis ſtun eff, din. 
rat fimili officio ſuntitur reſpectu Ataditis, ac tunice Oculs Fu- 
pillam conffituentes refpetin Linus; Membrane Species ſen- . 
fbiles refringunt, & quaſi emollhins, taſque Serſorio'non niſi pro- 
ſurtionatas tradunt, cui nudo fo adveniam, teneriorem jus traßn 
facile ledant, aut obruant. Reverd TIympanum non audit, - 2 me- 
li taworique Auditions confert, Si het pars deftruztur, Sento 
athuc aliquatdiu, rudi liebt moda, peragri poſſit ; quippe eæperi ment 
aum in Cane fatto, Sc. ——— nitoris officio ut Tympanmm m rt 
defangi prſſit, expanſum ejus pro dat occaſtone ſtringi, aut relaxari 
&bet, veluti nimirum Oculi Pup Quapropter hic Auris 
Tympano, non fecus ac bellico, machine, ſive tenie quædam app. 
nunt ur, 


— 
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From this Region of the Dnpamum, I might pal 
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nuntur, quæ ſuperſiciem ejus moda tenſiort m, modo laxiorem 1, dor 

dant + hoc enim efficiunt tria Officula, cum Muſculo, & c. I illi 

de Anim. Brut. c. 14. N U PET 
For this Opinion of Dr. Willis, Dr. Schelhammer is very ſoth 
vere upon him, deriding the Refractions he ſpeaks of; ay RN” 
therefore ſcriouſly proves that they are the Hurnours, not Ty. tun 
nicks of the Eye, that retract the Rays of Light; and thy are. 
jeeringly demandeth, whether the ſonorous Rays are refractel 
by paſſing through a different Medium? Whether the 'Conveiy 
or Concavity of the Drum collects thoſe Rays into a focal Poi lax 
or ſcatters them, &? And then faith, , Ob has rationes a clarif ere: 
Viri, ac de re Medica prælarè meriti, ſententid non paſſumus m 
efſe alieniores; in quo uti ingenium admiror, quoties medicame 
torum vires, aut morborum cauſas explicat, ſic ubi forum ſuunt No 
greſſus, Philoſophum agit, ac vel Partium uſum, vel Clymicaus lax 
rerum naturam ſcrutetur, ejus haud ſemel non modo judicium dj; pup! 
dero, verum aliquando etiam fidem. This is. ſo ſevere and unjut 6h 
a Cenſure of our juſtly famous Countryman, (a Man of know ver 
Probity) that might deſerve a better anſwer z but I have och i 
time to ſay, that although Dr, Sche/hammer hath out-done al 
that wrote before him, in his Book de Auditu, and ſhewed hin- 
ſelf a Man of Learning and- Induſtry ; yet as our Countryma qua 
wrote more than he, (though perhaps not free from Errours tor) } 
ſo he hath manifeſted himſelt to have been as curious and ſag- * 
cious an Anatomiſt, as great a Philoſopher, and as learned and v5 
Skilful a Phyſician. as any of his Cenſyrers, and his Repuration 
for Veracity and Integrity, was no leſs than any of theirs too. abo 
But after all this terrible Clamour, Dr. Schelhammer prejudi- 
cately miſtaketh Dr. Wi/lis's meaning, to ſay no worſe. For by 
utreque Membrane refringunt, Dr. Willis plainly enough, I think, 
means no more than a Reſtriction of the ingreſs of too many 
Rays; as his following explicatory Words manifeſt, viz. refri 
Lunt, & quaſe emolliunt, eaſque Senſorio non niſi proportionat as tre 
dunt. But indeed Dr, Sche/hammer hath ſhewn himſelf a too 1: a 
gid Cenſor, by making Dr. Willis ſay, the Ear. Drum hath ſud g 
like Braces as the ar. drum, viz. Quod porro de machinis ſ Wil.” 
texiis Tympani bellici adducit, dicitque idem in Tympano auditmit 
conſpici, id prorſus falſiſſimum eſt. I wonder Dr. Schelhammes, 
did not alſo charge Dr. Willis with making it a Porter, ſince he 
ſaith in the ſame Paragraph, Fanitoris officio, & . But Dr. Williv's 
meaning is plain enough, that the little Bones and Muſcles of the 
Ear-drum do the ſame Office in ſtraining and relaxing it, g 
: t 
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he Braces of the Har- drum do in that. And conſidering how 
curibus and ſolemn an Apparatus there is of Bones, Muſcles, and 
Joynts, all adapted to 2 ready Motion; 1 am clearly of Dr. Willz's 
Opinion, that one great Uſe pf the Ear-drum is for the proporti- 
oning Sounds, and that by its Extenſion and Retraction it correſ- 
ponds to all Sounds, loud or languid, . as the Pupil of the Eye 
doth to ſeveral Degrees of Light: and that they are no other 
than ſecondary Uſes affigned by Dr. Sche/hammer, as the principal 
or ſole Uſes; of keeping our the external colder Air, Duſt, and 
other Annoyances, but eſpecially that ob ſolius aeris interni potiſſi- 
mum irrumpentis vim, hunc motum Tympaniz' ac Mallei efſe condi- 
tum, ut cedere primum, deinde ſibi reſtitui queat; as his Words 
are, P. wlt, c. 6. J. 13. we 1 | ; 

It was no improbable thought of Rohault, ms attentes 2 
wil aliud eſt, niſs Tympanum, ubi ita opus eſt ſaclo, contendere aut 
laxare, & operam dare ut illud in e poſutione intentum fiet, in quã 
tremulam aeris externi motum com modiſſimè eæci pere poſſit. Roh, Phyſ. 
p. 1. c. 26. f. 48. 7 1 | 

The hearing of deaf Perſons more eafily by means of loud 
Noiſes, is another Argument of the Uſe of the Straining or Re- 
laxation of the fe in Hearing. Thus, Dr. Willis (ub 
ſupra) Accepi olim d viro fide digno, ſe mulierem noviſſe, que licet 
urda fuerit, quouſque tamen intra conclave Tympanum pulſaretur, 
verba quævis clarè audiebat : quare Marit us ejus Tympaniſtam pro 
ervo domeſi co conducebat, ut illius ope, colloquia interdum cum 
Uxore ſud haberet. Et iam de alio Surdaſtro mihi narratum eſt, qui 
rope Campanile deg ena quoties und plures Campane reſonarent, vac em 


ais facile audire, & non alias potuit. 
5 Abſciſſ Muſculo ¶ Proceſſus majoris Mallei] in recenti aure, re- 
wg (Tympani Membrana]. Yalſaly. de Aur. Hum. c. 2. 
Upon conſidering the great differente in Author's opinions 
about the Uſe of the Parts, and Manner how Hearing is perſorm- 
d, as alſo what a curious Proviſion there is made in the Ear, 
N by the four little Bones, the Muſcles, Membrane, c. I was 
, minded (ſince I penned this Note) to make enquiry my (elf into 
k this Part, and not to rely upon Authority. And after a diligent 
„arch of various Subjects, I find we may give as rational and 
„eie an Account of Hearing, as of Seeing, or any other Senſe ; 
have ſhewn in my laſt cited Note 4. Book VII, Chap. 2. with 
þ relation to Birds. And as to Man and Beaſts, the caſe is the 
„me, but the wg more Complex and Magnificent, Four 
whereas in Birds, the Auditory Nerve is affected by the lmpreſli- 
Fa ons made on the Membrane, by only the intermediacy of the 
te | Ollumella, in Man, it is done by the Intervention of the four 
0 little Bones, with the Muſcles ating upon them; his Hearing be- 
ho ng to be adjuſted to all kinds of Sounds, or Impreſſions made 
28 non 


f 


128 Of the Ear. Book IV, 
to that of the Labyrinth (21), and therein ſurvwy 
the curious and admirable Structure of the Veſtiby 
lum, the Semicircular Canals ( 22), and Cochlea pat. 
ticularly the artificial Gyrations, and other ſingu 
Curioſities obſervable in the two latter. 
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the Membrana Tympani. Which reſons are impart 
9 Nerve in this W firſt they act 
the Membrane and Malleus, the Malleus upon the Incus, and ty 
Incus upon the Os Orbiculare and Stapes ; and the Stapes upon na 
the Anditory Nerve : for the Baſe of the Seapes (the ſam as tf 
Operculum in Birds) not only covers the Feneſtra Ovalis, withh 
which the Anditory Merve lieth, but hath 2 part of the Aula 
Nerve ſpread upon it too. It is manifeſt that this is the un 
Proceſs of Hearing, becauſe, if the Membrane be moved, 'yo 
may ſee all the Bones move at the fame time, and work the BA 
of the Stapes up and down in the Fexeftra Ovalis, as I ſhewl 
in this Chapter, Note 4. concerning the Mole ; and as it my 
be ſeen in other Ears carefully opened, if the Parts remati is 


. n 

(21) I do not confine the Labyrinth to the Canales Semiciny 
lares, or any other Part, as the elder Anatomiſts ſeem to hut 
done, who by their erroneous and blind Deſcriptions ſeem 90 
well to have underſtood theſe Parts: but with thoſe much mot 
eurious and accurate Anatomiſts Monſieur de Vernay, and Dr. 
Falſalva, under the Labyrinth, 1 comprehend the Canales Sen- 
eirculares, and the Cochlea, together with the intermediate Caylr, 
ealled by them the Veſtibulum. | TY 

(22) In the Semicircular Canals, two Things deferve to it 
noted. 1. That the three Canals are of three different Sizes 
Major, Minor, and Minimus. 2. Although in different Subjes a. 
they are frequently different; yer in the fame Subjeft they “ 
conftanely the fame. The reaſon of all which, together um 
their Uſes, Valſalva ingeniouſly thinks is, that as a part of h“ 
tender Auditory Nerve is lodged in theſe Canals, fo they are of .“ 
three Sizes, the better to ſuit all the Variety of Tones; ſome d 

the Canalsſuiring ſome, and others, other Tones. And althou 

there be ſome difference as to the Length and Size of theſe C. 
nals in different Perſons; yet, left there ſhould be any diſcord in 
the Auditory Organs of one and the ſame Man, thoſe Canals au 
always in exact 2 to one another in one and the im 
Man. V. Valſal. ubi. ſupr. c. 3. F. 9. and c. 6. §. 4, 9. 


But 
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But 1 ſhall not expatiate on theſe recluſe Parts, 


ay chere as one ſpecial Contrivance of the Nerves 


miniſtering to this Senſe of Hearing, which muſt 
not be paſſed by; and that is the Branches of one 
of the Auditory Nerves (23), ſpread partly to the 
Muſcles of the Eur, partly to the Eye, partly to 
the Tongue and Inſtruments of — and inoſcu- 
lated with the Nerves to go to the Heart and Breaſt. 
By which means there is an admirable and uſeful 
Conſent between theſe Parts of the Body; it being 
natural for moſt Animals upon the hearing any un- 
outh Sound, / to rect their Ears, and prepare them 
to catch every Sound ; to open their Eyes (thoſe 
onſtant faithfal Sentinels) to ſtand upon. their 
Vatch; and to be ready with the Mouth to call 
put, or utter what the preſent Occaſion ſhall di- 
tate. And accordingly it is very uſual for moſt 
nimals when ſurprized, and terrified with any 
rightful Noiſe, preſently to ſhriek and cry out. 
But there is beſides this, in Man, another great 
Uſe of this nervous Commerce between the Far and 
Mouth: and that is, (as one of the beſt Authors on 
his Subject expreſſeth it,) (24) © That the Voice 
* may correſpond with the Hearing, and be a kind 
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(23) He poſterior Nervus extra cranium delatus, in tres ramns 
Uviditur, qui omnes m{tibus pat hetici inſerviunt, Pri mas 
uſculs rr tur. Proculdubio bujus atione effititur, © ut 
wmalia quevis, 4 ſubito ſoni impulſu, aures, quaſi ſonum ni mis 
#9 tran ſeunte m capt aturas erigant. Ramus alter ———— verſus 
trumque oculi angulum ſurculos emittit ; qui muſtulis palpebrarum 
tolleniibus inſeruntur; quorum certè munus eſt ad ſubitum ſoni 
pulſum o%ules confeflim aperire, eoſque velut ad Excubias vet are. 
—nTertivg-——ramus verſus Ling ne radicem deſtendens, muſculss 
* & ofſis Hyngideos diſtribuitur, adeoque or; 41a quedam vocis 
lands actuat, &c. ils Cereb Anat. c. 17. 

(24) Huj uſmodi Nerverum conformatio in Homine uſum alium 
pr niorem preſtat, nempe ut Vox, Nc. Willis Ibid. 8 
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re the two Nerves, - may be readily expreſſed wit 
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< of Eccho thereof, that what is heard with ous d 


the Voice, by the help of the o bn. 
Thus much ſhall ſuffioe to have ſpoken: concem 
ing che O g. Let uk a 91; | 
2. Take notice of the Object of this ;admirabl 
Senſe, namely Sound, and ſo conclude thus Chaptei 
I ſhall not here {enquire into the Nature and Pro 

ies of Sound, which is in a great meaſure inn 
cate, and hath puzzelled the beſt Naturalifts : Ne 
ther ſhall I ſhew how this admirable Effect of th 
Divine Contrivance may be 1mprovetl to dive 
Uſes (25), and Purpoſes in humane Life. But ny 
Buſineſs will be to ſhew that this thing, of ſo a 
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(25) Among the Uſes to which the Wit of Man hath emyloz So, 
Sounds, we may reckon the Inſtruments, uſęful in convocatin 
Aſſemblies, managing Armies, and many other Occaflons, when, 
in Bells, Trumpets, Dan Horns, and other | founding Inſt 
ments are uſed ; the Particulari ties of which it would be redias 
to recount, | as that the biggeſt Bell in 91 8 is reckoned 0% 
at Erfurt in Germany, which they ſay may be heard twenty foy 
Miles; with much more to the ſame purpoſe. - I ſhalf therefor ber 
only for a Sample take notice of the Spealing· Trumpet; the h eep 
vention of which is commonly -aſcribed to our eminent WF 
Samuel Morland; but was more probably Ath. Kircher's, at lat 
he had contrived ſuch an Inſtrument, before Sir Samuel hit op rov 
his. Kircher in his Phonurg. ſaith, the Tromba publithed laſt Yes 
in England, he had invented Twenty-four Years before, and pur 8Wun } 
liſhed in his Miſurgia ; that Zac. Albanus G hibbeſus, and Ir. i 
chinardus aſcribe it to him; and that G. Schottws teſtifieth he hal 
ſuch an Inſtrument in his Chamber in the Roman College, with wid WW [a 
he ceuld call to, and receive Anſwers from the Porter. And cor WW fu 
ſidering how famed Alexander the Great's Tube was, which ene 
ſaid might be heard 100 Stadia, it is ſomewhat ſtrange that n 510 i 
body ſooner hit upon the Invention. Of this Stentorophonick Hm 
of Alexander, there is a Figure preſerved in the Vatican; who (26. 


for Curioſity ſake, I have from Kircher repreſented in Fig. 3 Fe Wan ice 


Gaith its Diameter was five Cubits, and that it was ſuſpended u an 
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—5 'Uſe in the n World, is the Work of 
God; And this'will 4 the fubje & Matter 
of Soundò be what it , FE er the Nansen 
(26) in groſs, or the zthereal Part thereof, or ſo- 


niferous Particles of Bodies, as ſome fancy, or 
: a at- 
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Fos de Mete ef the Spelling DER] and dhe hs Revſn why 
it e Sounds, 1 ſhall refer to Kircher; 3 elpe al co Sir Sa- 
mel 4 75 Ab Stentorophon is a, Publihey, ig 97S" On 

A lch he took ot of theſe. rumpets of r 
len ch bim to the "Mons Euſtac hignus. where. ren, Fe 
week a 200 Perfons 1 to Prayers, by zjicahs of te. Dow! 

"Wai , thre 8. 2005 3 And five an, Miles Wane, | 
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e, 94 Piburg, caffed Smellen, into "whic 


5 Reader“ 8 verſion, nie 48 125 * 1 
dr other vin 55 Creature. be call, it. Tengs forth 10 
Sound, that Knocks down every öde ver it. For lich G's 
hey have guarded the Cave With high Walls, | to Aae the 
Ichlefs of its Noiſe. Vid Ol. Maga.. Hiftor. I. 11, C. 4," Such 
nother Peter Martyr faith is in ſans Which, it 3 mall 
Wei ght caſt into V.. endangers 8 Dafs at five Miles diftance. 
0 in. Switzerland, Kalke ith, in the Cucumer- Mountain is 2 
it that ſends out bath. a dreadful Noiſe and a. greay Wind 
herewith ; and that there is a Well in his Country 300 Palms 


7” 7% 


* ſpeaking of the vaſt high Mountains of 2 Northern 
Province, call d Angermar.nia { ſaith, Ub; baſes eorum in rofundiſſ- 
o gurgite Rantes, caſu aliquo, vel propoſito Naute acceſſerint, tan- 
um horrorem ex alta fluftuum colliſtone percipiunt, ut niſs f precipiti 
ego, Aut valide vento evaſerint, Helo pavore ferè exanimes ant, 
dierum curriculo, ob capitis turbationem, priſtine ment is, 
br ſanitatis contpotes via evadant. Habent baſes ilorum montium 
n flutuum in greſſu & rezreſſu tortuoſas ri mas, ſtve (6 Tura, ſats 
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h ende . of 'ficio fabricate," in quibus longa voragine ſormi- 
1 Wy 12 Sonitus quaſi 4 tonitru generatur. Ol Magn. 
Hom "See alſo ( hap. 1 

hid 145 That the Air is te Subject, or Medium of Sound: is 


He Manifeſt from the Experiments in rarefed and condenſed Air. 
n an unexhauſted Receiver, a ſmall Bell may be heard at the 
ſtance of ſome Paces ; but when exhauſted, it can ſcarce b= 


* at the neareſt diftance : And if the Air be „ 
K 2 * 


lep, Thoſe Sound is equal | o that of 2 great Gun, d Kiich, 


— 


whatever elſe the Philoſopher oy think it. Fo 
who but an intelligent Being, what leſs than a 
Omnipotent, and infinitely Wiſe God could contrim 
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the Sound will be louder, to the Comprelbon, a 
Quantity of Air crouded in, as [ have often tried my ſelf, an{ 
may be further ſeen in Mr, Hawksbee's curious Experiments, p. 9j 
Alſo his Experiments in Phil. Tranſe Nr. 321 

Neither ' doth, this ſucceed only in forced Rarefact ions 2 
Condenſations of the Air, but in ſuch alſo as are natural; as i 
evident from David Fredtichius in 7arepius, upon che hight 
Eminencies of carpathus, near Keſmjarckt in Hungary, The Str 
of FreedIchiuy is this, Ego Menſe Junii 16 15. tum adoleſcens, ſu 


limitatem borum montium, cum duobus comitibus Schola ri bus, ex. co 
riri volens, ubi, cum in prime rupis vertice, magno labore, me ſun . 
mum terminum aſſecutum eſſe put arem, demum ſeſe obtulit du 
multo altior cautes, ubi perv aſta eaque vacillantia ſara (qunn 
amm, fe loco à viatore di movetur. aliquot cent ena rapit, 
quidem fame cum fragore, ut ili metuendum fit, we totus i 
corruat,” eumque obruat) enixus em, iterum alia ſublimior prodi, 
Gee. dener [whim vite pericudo ad ſupremum cacumen penetronh 
Ex teclivioribis montibus, cum, in ſubjellas valles, ,n 
obſturam noſtem, aut ceruleum quid, inſtar profundi aeris, qu 
vulgo ff udum celum 4, pellatur, obſervare potui, mihi que videbo,) 
de monte caderem, non in terram, ſed rectè in ſolum me prolapſunn Wil ' 
Wimia enim declivitate, ſpecies vi les, extennatæ & be bet ata ſw is 
Tunt. Eum ver) altiorem montem peterem, quaſi intra nebula i 


Hſimas herebam Et cum non procul d ſummo vertice «ſi the 


ſublimi quieſcens proſpexi & animadverti ius in locis, ubi n uac 
ante a Sidebar” 15. 5 heſiſſe, compadtas atque albas ſeſe m s: 
vere nubec, ſupra quas, per aliquot milliaria, & ultra termins . Mes 
puſs commodus mihi proſ pe cf us pat uit. Alias tamen etiam nubs « . | 
tiores, alias item humiliores, necnon quaſdam æqualiter d terra diſo 
tes vidi Atque hinc tria intellexi, 1. Me tum tranſiviſſe prov 
um medi Aeris regionis. 2. Diſtantiam nubium d terra, non th 
Equalem, ==—m— 3. Diftantiam nubium ———non 72 Mil. b 
ut quid. am ſed tantum dimidiatum Mill, Ger, In ſunm® 
montis verticem cùm perveniſſem, ade tranquillum & ſubtilem amm 

ibi offend;,. ut ne pili quidem_motum ſentirem, cum tamen in 
preſſiori bus vent um vebementem expert us ffm : unde collegi ſw] 
mum cacumen iſtius mont i- Carpathici ad Mill, Germ. d radicin 
ſuis imis exſurgere, & ad. ſupremam uſque aeris regionem, ad qua 
Venti non aſcendunt, pertingere. Exploſs in ea ſum mitate 1 
; f LA 
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and make ſuch a ſine Body, ſuch a Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 
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tum ; quod non majorem ſonitum primo pre ſe tulit, quam ff ligil- 
lum vel bacillum confregifſem ;, poſt intervallum autem temporis 
murmur prolixum invaluit, inferioreſque montis partes, comvalles & 
ſylves opplevit. Deſcendendo per nives annoſas intra convalles, cum 
iterum Sclopetum exonerarem, major & horribilior fragor, quam ex 
tormento capaciſſimo inde exoriebatur : hinc verebar ne totus mens 
concuſſus mecum corrueret : duravitque hic ſonus per ſemiquadrantem 
hore uſque dum abſiruſiſſimas cavernas penetraſſet, ad quas aer undiq; 
multiplicatus reſiliit. In his celſis montibus, plerumq; ning it gran- 
dinatve medi aſtate, quoties nempe in ſubjecta & vicinã planitie 
pluit, uti hoc ipſum expert as ſum.. Nives diverſorum annorum ex 
colore & __— duriore dignofti poſſunt. Varen. Cogr. Gen. I. 1. 
C. 19. . . 371 ; | : 

Re Shes being diverting, and containing divers things re- 
markable, I have choſen to note the whole of it (altho' ſome what 
long) rather than fingle out the Paſſages only, which: xelate to the 
diminiſhing the Sound of his Piſtol, by the rarity of the Air, at 
that great Aſcent up into the Atmoſphere; and the magnifying, the 
Sound by the Polypheniſms or Repercuſſions of the Rock, Caverns, 
and other Phonocamprick Objects below in the Mount. 

But tis not the Air alone that is capable of the Impreſſions of 
Sound, but the Water alſo, as is maniteſt by ſtriking a Bell under 
Water, the Sound of which may plainly enough be heard, but it 
is much duller and not ſo loud: and it is allo a Fourth deeper, | 
by the Ear of ſome great Judges in Muſical Notes, who gave me 
their Judgments in the matter. But Merſenne ſaith, a Sound made 
under Water, is of che ſame Tone or Note, if heard under Water; 
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„s are alſo Sounds made in the Air, when heard under Water. Vid. 
9 Merſen, Hydraul. by af 21 ö 

4 Having mentioned the hearing of Sounds under Water, chere 
„is another Curioſity worth mentioning, that alſo farther proves 
aer to be ſuceptible of the Impreſſions of Sound, viz. Divers 
rn the bottom of the Sea, can hear the Noiſes made above, only 
Gr, WY cunfuſedly, But, on the contrary, thoſe above cannot hear the 
Divers below. Of which an Experiment was made, that had 
n lire to have been fatal: one of the Divers blew an Horn in his 
+ BY Diving-Bell, at the bottom of the Sea; the Sound whereof (in 
ſu WY at compreſſed Air) was ſo very loud and irkſome, that ſtunned 
ei he Diver, and made him fo giddy, that he had like to have dropt 
1 ut of his Bell, and to have been drowned. Vid. Sturmii Colley. 
do BY . el. 2. Tentam. 3. | | 
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Hearing hath occaſion for, to empower all Animal 
to expreſs their Senſe and Meaning to others; 0 
make known their Fears their Wants, their Pains 
and Sorrows in melancholick Tones ; their. 
and Pleaſures in more harmonious Notes; to fend 
their Minds at. great Diſtances, (27), in a. ſhat 
time (28), in loud Boations ; or to expreſs thei 
'T houghts-near at hand with a gentle Voice, or in 
2 | NUTS | 5, 6 A 6 8 a l g 55 1 ” , ſecret 
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(25) As to; the Diſtance to which Sound may be ſent, havity 
fome doubt, whether © there was "any Difference between the 
Northern and Southern Parts; by the Favour of my learned td 
illuſtrious Friend Dr. Newton, Her Majeſty's late Envoy at Hen 
I procured ſome Experiments to be made for me in RH. His 
moſt Serene Hlphnefs the Great Duke, was pleaſed to order great 

Guns to be fir d, for this purpoſe, at Florence, and Perſons ver 
appointed on purpoſe to obſerve them at Leg horne; which che 
compute is no leſs than 35 Miles in a ſtratght Line But 20. 
withſtanding the Countrey between be ſome what hifly and wood), 
and the Wind alſo was not favouring, only very calm and ſtil, 
vet the Sound was plainly enough heard. Ard they tell me, that 
the de born Guns are often heard 66 Miles off, at Porto Ferrait; 
that hen the French bombarded Genoa, they heard it near Legbone 
co. Miles diſtant ; and in the Meſſina Inſterrection, the Guns wer 
heard from thence as far as Auguſla and Syracuſe, abont x60 I4 
lian Miles. Theſe Diſtances being ſo conſiderable, give me reaſn 
ro ſuſpect, chat Sounds fly as far, or nearly as far in the Souther, 
as in the Northern Parts of the World, notwithſtanding u 
have a few Inſtanees of Sounds reaching farther Diftances. & 
Dr. Hearn tells us of Guns fired at Stockholm in 168g. that wer 
heard 180 Engliſh Miles. And in the Dutch War, 1672, Ut 
Guns were heard above 200 Miles. d. Phil. Tran ſ. Nr. 115 
Alſo there is this farther Reaſon of Suſpicion, that the Meru) 
in the Barometer riſeth higher without than within the 'T ropids 
and the more Northerly, ſtill the higher; which may encreafe tht 
Strength of Sounds, by Note 26. Weir e 

(28) As to the Velocity of Sounds, by reaſon the moſt cb 
brated Authors differ about ir, | made divers nice E 
my ſelf, with good Inſtruments 5 by which 1 found, 1. That 
there is ſome, although 2 ſmall Differtnce in the Velocity 0 
Sounds with or againſt the Wind; which alfo is, 2. Augmentt 
or diminiſhed by the Strength or Weakneſs of the Wind. — 
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Chap. WI. Of Sound. 135 
ſecret Whiſpers ! And to fay no more, who leſs” 
than the ſame moſt wiſe and indulgent Creator, 
could form ſuch an CEconomy,. as that of Melody 
and muſick is! That the Mediam ſhould (as I faid) 
ſo readily receive every Impreſſion of Sound, and 
convey the melodious Vibration of every muſical 
String, the harmonious Pulſes of every animal 
Voice, and of every muſical Pipe; and the Ear be 
2s well adapted and ready to receive all theſe Im- 

eſſions, as the Medium to convey them: And laſt- 
— that by means of the curious Lodgment and 
Inoſculations of the Auclitory Nerves before - mention- 
ed, the Orgaſines of the Spirits ſnould be allayed, 
and Perturbations of the Mind, in a great meaſure 
quieted, and filled (29): Or to expreſs it in — 

0 fi | Words 
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that nothing elſe doth accelerate or retard it, not the Differences 
of Day or Night, Heat or Cold, Summer or Winter, Cloudy or 
Clear, Barometer high or low, &c. 3. That all kinds of Sounds 
have the ſame Motion, whether they be loud or languid, of 
Bells, Guns, great or ſmall, or any other ſonorous Body. 4. That 
they fly equal Spaces in equal Times. Fiftfy and laſtly, That 
the Mean of their Flight is at the Rate of a Mile in 95 Halt- 
_ or 1142 Feet in one Second of Time. Vid. Phil, Tranſ. 
" 


(29) Timothy a Muſician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with another 
Tone, and excite Him to Merriment. So Ericws King of Den- 
mark, by certain Muſician could be driven to ſuch a *. as to 
Kill ſome of his beſt and moſt truſty Servants. More of this 
Power of Muſick over the Affections may be ſeen in Ath. Kirch. 
Phonurg. L. 2. Sect. 1. Alſo in I/. Viſfus de Poematum cantu, & 
Rithmi viribus. 

And not only upon the Affections, but alſo on the Parts of the 
Body, Muſick is able to exert its Force, as appears from the 
Gaſtoigne Knight, Cui Phormingis ſono audits Veſica ſtati m ad Uri- 
nem reddendam vellicabatur. Such another we have in As. 1. 
Ehem. Wat. Curioſ. Obſerv. 134. Alſo Morbeff de Scyph. vitr. per 
er. human. voc ſonum fradlo where there is not only the 
Account of the Datchman at Amſterdam, one Nich. Petter, that 
brake Romer - Claſſes with the Sound of his Voice; but alſo di- 
K 4 vers 


vers other Inſtances of the Power and Effects of Sound. But to 
the Story of the Gaſtoig ne Knight, Mr, Bryl, from Scaliger, adds: 
pleaſant Paſſage, That one he had diſobliged, to be even with 
him, cauſed ar a Feaft, -a Big pipe to be played, when he was 
- hemmed in with the Company; which made the Knight 
himſelf, to the great Diverſion of the Company, as well as Con- 
fuſion of himſelf. Boy/'s Effay of the Ffſelt of Lang. Medion. In 
the fame Book are other matters that may be noted here. One 
whoſe Arm was cut off, was exceedingly tormented with the dic. 
charge of the great Guns at Sea, although he was at 2 great di- 
ſtance on Land. And a great Ship-Commander obſerved his woun- 
deg Men, with broken Limbs, ſuffered in like manner at the Ene- 
mies Diſcharges. An ingenious Domeſtick of his own” would have 
his Gums bleed at the rearing of Brown-paper.' And an ingenious 
Gentleman of Mr. Beyl's Acquaintance conteſſed to him, that he 
was inclined to the Knight ef Gaſcoigne's Diſtemper upon hearing 
mne Noiſe of a Tap running. The neing to certain Tunes, of 
Perſons bit with the Tarantula, he was aſſured of by an ingenious 
Acquaintance at Tarentum, who ſaw ſeveral, among the reſt a Phy: 
ſician, aſſected with chat Diſtemper. And many other Accounts of 
this kind, ſeemingly credible, are related in Morb»f, Kircher, and 
many others; although Dr. Cornelio queſtions the Matters of Fact 
relating to the cure of the Tarantula-bite, in Phil. Tranſ. Nr. 83. 
Mr,. Beyl alfo faith, à Sober Muſician told him, be could make 2 
certain Woman weep, by playing one Tune, which others would be 
lit e aſſetted ar. And be aich, that he himſelf had a kind of 
ſhivering at the repeating two Verſes in Lucan, And I add, that 
I very well know one to have a ſort of Chill about his Precordis 
and Head, upon reading, or hearing the 33d Chapter of 1/aiab ; 
25 alſo David's Lamentations for Saul and Fonathen, 1 Sam. 1. 
Neither are our own Minds and Bodies only aſſected wich Sounds, 
bur inanimate Bodies are ſo alſo. Of which many Stories may be 
met wich in Kircher, particularly a large Stone that would tremdi: 
at the. Sound of one particular Organ pipe; in Morboff alſo, who 
among many other Relations, hath this, Menimi chm ipfs (clan. 
Willi/o] de experiments Vitri per vocem frat; narrarem, ex eo av 
diviſſe, quod in edibus Muſics ſihi vicinis aliquoties collapſum pe 
vimentum fuerit . quod ipſe ſonis cont inui adſcribere non dubitavit. 
Morhoff. cap. 12. . Merſenne alſo among many Relations in his 
Harmon. and other Books, tells 2 far more probable Story, of 3 
particular part of a Pavement, that would ſhake, as if the Ezrth 
would open, when the Organs played, chan what he relates 2. 
bout Antipathy in his Qua. & Comment. in Genes. viz. That ibe 
| | Sound of a Drum made of Wolf's Skin, will break another mad? 
| of Sheep's Skin: That Hens will fly at the Sound of an Hap 
| ſtrung with Fox · Gut · Strings; and more to the ſame purpoſe. Mr: 
B 0“ alſo in his laſt cited Book tells us, Seats will tremble 
the Sound of Organs; and that he hath felt his Hat to 
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Chap. III. Of Sound. 137 
Words of the laſt- cited famous Author (zo), 
« That Muſick ſhould not only affect the Fancy 
« with Delight, but alſo give Relief to the Grief 
« and Sadneſs of the Heart, yea, appeaſe all thoſe ©- 
« turbulent  Paſhons, which are excited in the 
« Breaſt by an immoderate Ferment, and Fluctua- 
tion of the Blood. | 

And now, who can refle& upon all this curious 
Apparatus of the Senſe of Hearing, and not give 
the great Creator his due Praiſe! Who can ſurvey 
all this admirable Work, and not as readily own 
it-to be the Work of an Omnipotent, and infinitely 
Wiſe and Good GOD (31), as the moſt artful Me- 
lodies we hear, are the Voice or Performances of a 
living Creature ? 


— 
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too under his Hand, at certain Notes both of Organs, and in 
Diſcourſe , that he tried an Arch that would anſwer to C fa-ur, 
and had done ſo 100 Years; and that an experienced Builder 
told him any well-built Vault will anſwer ſome determinate 
Note. And at Eaſtbury- Houſe near Barking, I my ſelf diſcovered. 
the Porch, (having firm Brick-Walls,) not only to Sound when 
truck on the Bottom, but alſo to give almoſt as loud a Sound, 
when I ſounded the ſame Note with my Voice. 

(30) Willis, ubi ſupra. | 

(31) Ile Deus eft————=qui nn calamo tantum cantare, & a- 
greſte, atque inconditum carmen ad aliquam tantum ohlect at ionem 
modulari docuit, ſed tot artes, tot vocum varietates, tot ſows, alios 
ſpiritu noſtro, alias extern» cant edituros commentus eſt. Senec. de 
Benef. I. 4. cap. 6. | 
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H I 8 Senſe I ſhall diſpateh in kel aid 

than the two laſt, * its Apparatus (al. 

I ſufficiently grand and admitable, yet) is 
— multiplicious às of the Eye and Far; zit be 
ing ſufficient in this Senſe, that the odoriferons 
Efttavia of Bodies (1) can fave an eaſie, free Paſ. 
fage to the Olfactory Nerves, without the formal: 
ties of Reſfractions, and other Prepara tions 2 
to the Perſection of the two former er Sende f. 
dingly the All- wiſe Creator hath made cafficien 
| Proviſion for the reception of Sinells, by the Aper: 


tures of the Noſtrils (2); made not of Fleſh or 


Bone, but ue the better to he kept open, 
ind withal to be dilated or contracted, as there is 
occafion: For Which Service it Keen proper 


and curious on of .. „ 
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(1) A piece of PIETY) ſuſpended in a pair of Scales, 
chat would turn with a very ſmall part of 2 8 {oft nothing 
of its Weighr in 3 Days 3, neither did Aſſa ſetida in 3; Days; 
but an ofince of Natmegs loſt. 53, Grains in 6, Pag aud Cloye 
74, Grains. Boyl's, Subtil, ef  Effluv, c, 3. 

(2) Wares, eo quod omnis Odor ad ſuperiora fertur, telle fund 
ſunt Et quod Cibi & Potionis judicium magnum earum eſt, non 
ſine cauſa vicinitatem Oris ſecute ſunt. Cicero de Nat. Deor. 
L 2. c. 56. 

(11) Had not the Contriver of Animal Bodies been minded that 
his Work ſhould have all the Signatures of Accuracy, this Senſe 
might have been performed with a bare Aperture of the Noſe; 
but that nothing might go imperfect out of his Hand, he hath 
made fa part of the Noſe eaſily moveable, and given a Set of 
Muſcles to lift up, and open and ſhut the Noſtrils; and fo 
adjuſt it to every Occaſion of this Senſe. 


x * * . 
1474 Anis: 


And 


Chap. IV. Of the Smell, 139 
And foraſmuch as it is by Breathing. (3), that 
the odorant Particles are | drawn in, and conveyed 
to the Senſory, therefore there is a very wiſe Provi- 
ſion made in the Lamine, with which the upper 
part of the Noſe is barricaded, which ſerve to two 
excellent Uſes: partly, to fence out any noxious 
Subftances from entering the breathing Paſſages in 
our Sleep, or when we cannot be aware (4); and 

thy, to receĩve the Mvarications of the OlfaFory 
erve t, which are here thick ſpread; and which do 
by theſe means meet the Smells entring with the 


Breath, and ſtriking upon tbemn. 
And accordingly the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
Lamina are, and more of them in number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain, and fetter the 


Ings. 9 A J. ; 
155 an admirable Proviſion this is, which the 
great Creator hath made for the good of Brute 
Creatures (5); the chief Acts of many of whoſe 
Lives, are performed by the Miniſtry of this Senſe. 
Ee SY it K ab Io 11 


odoriferous Particles in their Windings and Turn- 


(3) Odorem non aliud, quam inſeſtum Aera, intelligi prfſe. Plin. 
Nat. Hiſt. L. 9. e. 7 111 Par & 

(4) For a further Guard againſt the Ingreſs of noxious Things, 
the Vibriſſ, or Hairs placed at the entrance of the Noſtrils ſerve, 
which, in ſome meaſure, ſtop the entrance of Things improper, 
or however give warning of them, but at the ſame time allow an 
eaſię Paſſage to the Breath and Odoursñ - 

(5) Mult preclarius emicat [Olfattus}" in bruty animalibus, 
quam in homine © iſt namque hoc ſolo indice, herbarum, aliorumque 
corporum prixs ignotorum virtutes certiſſime dig noſcumt, quin & 
victum ſuum abſentem, vel in abſtruſo poſitum, Odoratu venant ur, 
a facillimè inveſtigant. Quod autem minus ſagaces ſunt homi- 
num nares, illud non facultatis hujus abuſui (prout nonnulli vo- 
lunt) aſeribi debet, verim in causũ eſt ipſius Org ani de fectus; hoc 
mim circa victus humani criteria (ubi ratio, & intellectus adſunt) 

| | non 
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140 Hf tbeiSmell, Book IV. 


In Inſecs, and many other Creatures, it is of great 
Uſe in the Propagation of their Kind; as particu- 
larly in helping them to ſaſe and convenient Places 
for the Incubation of their Eggs, and breeding up 
their Young, Others are by the acc of this 
Senſe, of ule tor Mankind, Which would be other. 


wiſe of little or no Uſe (6% And moſt of the ir. 


rational Animals, Birds, Beaſts, and creeping Things, 
do, by their Smell, find out their Food; ſome at 
great Diſtances, and ſome at Hand. With what 
Sagacity do ſome diſcover their Food in the midſt 
of Mud and Dirt (7)? With, what Curioſity do the 
herbaceous Kind pick and chuſe ſuch Plants as 
afford them wholſome Food, or ſometimes. ſuch as 
are Medicinal (8), and refuſe ſuch as would hurt 
and deſtroy them? And all by the help principally, 
if not only; of the Smell, ajliſted by its near Ally 
the Taſte. Of which I ſhall in the next place 
ſpeak very briefly. | 


| 
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non itu accuratum requiritur : Propterea enim inſeriores potent je in 
homine, à natura minus perfect æ exiſtunt, ut ſuperiorem cultui, & 
exercitio, relinqueretur locus. Willis de Anim, Brut. cap. 13. 
(6) Thus the chief Uſe of Houndsis to Hunt; and other Dogs, 
to be a Watch and Guard to our Houſes by Night. For which 
Services (particularly in Hounds) their Olfafory Nerves are not 
only remarkably large, (like as they are in other Brutes, ) but 
their Branches, and Filaments are, in the Lamina of the Noſtrils, 
doch more, and larger than I have ſeen in any ocher Creature 
whatſoever. Alſo; there are more Convulſions of the Lamine, 
than 1 ever remember to have found in any other Animal. 
The Sagacity of Hounds is prodigious, of which ſee an Inſtance 
ia Book LV. Chap. 11. Note 356. 7 

(7) See Book, VII. cap. 2. Note gs . 

(8.) Vid. Plin. Hift., Nat. L. 8. cap. 27. Qua animalia quas het 
bas o/tenderunt, 20440 ate 25 1 
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ck FT 2s in the aft, Senſe, we have. 3 an 3 
ratus abundantly ſufficient to the Senſe; z We 
curiouſly divaricated out, the Tongue (2), and 
Mouth, Þ, i receive the Im e of da Guſto; 
and theſe Nerves with a firm and proper 
Tegument. to defend 1 5 from Harms ; hut withal 


io c in the papillary Eee; as to > giva 
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(t) T J -eidy of * & c Saporum 1 
pinguis, auſterus, acerbus, acris, ſalſus, amarus, acids. Th 
de Cauf, Plant. I. 6: c. 1. What may be the cauſe of dhe Age 
rence of Taſtes; he faith is hard to aſſign, * 29 wie Nay &c. 
Uerum affefHonibus Senſuum an url, qui bus ſengul} cone 
ſtan, ut Demecritus cenſet Id. ib. Snurer©- 3. &e. Democritus 
——dulcem Me ſaporem qui rotundus + acerbum qui fgurk magnd ʒ 
aſperum qui multis pats 7s &. id ib. c. 2. But of the Diver- 
ſities an uſes of Taftes, ſee Dr. Grew, Left, 6. and Dr. Wills 
de Anim: Brut. c. 12. 

(2) Intellecl as, Saporum eff exieris In primd lingua: Homini, & 
in palato. Plin. 1 11. 37. 

The Opinions of Anztomiſts concerüing the Organ of 7 
are various. Baubin, T. Battholin, Bart holerte Veſtinge, Deu 
&. place it in the laxer fleſſiy Parts of the ongue. Our _ 
Wharto, in the Gland at the Root of the Torigue': Laurentius in 
the thin Tunick covering the Tongue: but the Learned Ma/pighs 
with great probability ' concludes, becauſe . the out ward cover 
of che Tongüe is perforated, under which lie päpillary Parts, 
(of which Mr. Cowper hath very good Cuts in his Auat. Tab. 13.) 
that in theſe the Taſte lieth. 5 irhi's Words are, Quare cum 
diflis meati bus inſognibus Ul e papillaria corpora, probabilius 
ft in his ultimo, ex ſubintrami ſapido humore titilationem, & 
mordicationem quandam fieri, que 2 Lu Pe. Op. 
Tom. 2. De Lingua, pag. 18. 
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ins Of the Taſte, Book IV. 
But I ſhall ſay no more of this Senſe, only a 
word or two of jts Conſent 72 the Smell, and 
the ga of —.— : Their 1 is in 
convenient Plac de i or the diſ- 

charge of their Offices ; at the ins (3), 
in the way to the grand Ree prac of our Foal 
and Nourifhment'7 to Sorvey what is to be admit- 
ted there; to judge between What is wholſome 
RR Ls 
| ous. And for this'end, the All-wile 
Creator ſcœnis to have eſtablffhed à great Conſent 
between the Eye, the Noſe, and Tongue, by or. 
dering the Branches of the fame Verden c to ich 
of thoſe three Parts, as alſo” indeed to divers otliet 
parts of the Body, which I may have Occaſion to 


mention in a more proper place (50. By which 
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4) Multa bujus [quinti Paris] Nervi propagines Maſtication 
Men deſtinautur; ideoque quoniam ali ments ing erenda nin mob 
Guſtus, aff etiam Olfatt:is & Vit examen ſubire debent, ab & 
dens Neryo, Cujus rami ad Palatum & Faxces miſs, Manducation® 
negotium peragunt, ines aliæ, velut exploratrices, 4d Barts 
& Oculos feruntuer, N iſthec aliorum ſenſuum organs, etiam 
ad objet a Guſius melins dig probationum aui quibuſuan 
inſiruantur. Willis Nery, Deſcrip. & Uſus, cap. 22. . 
(5) Sex Book V. Chap. 8. | 
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means, there 1s al the Guard that can be, Againſt 
pernicious Food ; foraſmuch as before it is taken 
into the Stomach, it is to undergo the trial of threr 
of the Senſes ; the Spire of the Eye, the ſttict 
Surveyor. of its outward, Appearance; and the Pro- 
batzon of the Smell and Taſte, the two ſevereſt 
Judges of its eee eee en ition; 

rooting? 12013. , HH 
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A ſpent ſo much time the ita 
H —2 and therein given ſi 3 


of the finite Creator's Wiſdom. I ſhall but briefly 
take notice of two _— relating to tis eg 
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(50 Maloight is of this Opinion, that as Taſte is performellibyl 


the Pupille in the Tongue; ſo is Feeling by ſuch like — under 
the Skin. From ſeveral DiſſeQtions, = and other Obſervat ions he 
thus concludes, Ex his, & ſimilibus videbatur ani mus abunds cer- 
tior redditus, earundem Papillarum pramidelium copiam, quas 

alids in agua deſcripſe, in locis pracipus acquiſition Tactui dicatic 

reperiri, — progigni nervoſo, & cuticulari corpore, fomulque 7 
tumvolyi reticulari involucro, & extimam cuticulam, veluti u 10 
num terminum attingere. ——Microſcopio quilibet in mais dr ſo 
pro ſudore orificia quedam miro ordine diſperſa intueri poteſt, ci 6a 
que frequentia quædam capitula aſſurg unt; hic vero ſunt , Papid as 
rum fines, dum à cute aſſurgente: interpoſitum ſuperant Tete, boſe 

mulque extimam cuticulam. Hee repetitis ſetionibus deprehrnd 

ex quibus non improbabiliter deducam, ſicuti ex elatioribui—pa- 


Pilli——in Lingud, Guſt«s Org anon elicitur, — cp 
herum Papillarum congerie——in organis, ubi maxime 2 


TafFus motione 4 ſuntur,—cdequarum 7 Taftiis org anum [| 
enter haberi. Ipig. de extern Tat. Org. p. 26 
que ejuſd. Fit. p. 28. 
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144 Of the Feeling. Book IV. 
One is its Organ, the Nerves. For as all Senf. 
tion is performed by the Nerves (2), aud indeed 
the other Senſes (performed by Nerves) are a kind 
of Feeling; ſo is this Senſe of Feeling performed by 
Nerves likewiſe, ſpread in the moſt incomparable, 
curious manner throughout the whole Body. But 
to deſcribe their Origine in the Brain, and Spinal. 
Marrow, their Ramifications to all the Parts, their 
Inofculations with one another, and other Matters, 
whereby not only the Senſe of Feeling is performed, 
but al Animal-Motion, and an admirable Con- 
ſent and Harmony of all the Parts of the Body is 
effected, (to deſcribe; I ſay, theſe things) would 
take 'up too much time, and I have already, and 
ſthallas 1 12 along, give ſome Hints thereof. 
The other thing I ſhall take notice of, is the 
diſperſion of this Senſe throughout the Body, both 
without, and within. The other Senſes, I have ob: 
ſerved, are ſeated in the very beſt place for the 
Relief and Comfort, the Guard and Benefit of the 2 
Animal. And foraſmuch as it is neceſſary to the 
Being, and Well-being of the Body, that every 
Part ſhould be ſenſible of things ſafe, or things pre. on 
judicial to it ſelf, therefore it is an admirable Con- 
trivance of the great Creator, to diſperſe this Senk 
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Theſe Obſervations of Malpighi, our late curious and diligent 
Mr. Cowper hath confirmed, and given us very elegant Cuts both 
of the Skin, and the Papil/e, and the Nerves, Glands, &c. un- 
der it, from Microſcopical Obſervations, Vid. Cowper's Anat. la. 
trod. and Tab. 4. 8 

2) Although the Eye be the uſual Judge of Colours, yet ſom: 
have been able to diſtinguiſh them by their Feeling, Quidan 
fuit qui venit ad M. Duc. Hetruriæ aulam qui colores per Tatun 
cegnoſcebat. Pro experiments velum ſericum, uniformiter textun, 
& pluribus coloribus tinctum, offerebatur, & veraciter de colore n 
| fongulis partibus judicabat. - Grimald de Lum, & Col. pr. 43. 
$. 39 | 


of 
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of Feeling throughout every part (3), to diſtinguiſh 
between Pleaſure and Pain, things Salutary, and 
things Hurtful to the Body. \ 
Thus in the five Senſes of Animals we have an 
CEconomy worthy of the, Creator, and maniteftly 
demonſtrating Ins Power, Wiſdom, and Indulgence. 


For whether we conſider the Mechaniſm of the. 


, or the great Uſe and Convenience of each 
Senſe, we find it noble and grand, curious and ar- 
tificial ; and every way worthy of its infinite 
Maker, and beyond the Wit and Power of any 
thing but a GOD. And therefore we muſt even 
deny our Senſes, by denying them to be God's 
Handy- work. | 
And now from thoſe chief Machines of Animal 
Performances and Enjoyments, the five Senſes; let 
us paſs to another thing in common to all the Sen- 
ſitive Creatures, which is Reſpiration. 


ü— . 


(3) Tactus autem toto corpore æquabilitor fuſus eft, ut omnes ictus, 
emneſque ni mios & frigoris, & caloris appulſus ſentire poſſi mus. 
Cicer, ubi ſupr. 

Tactus ſenſus omnibus eft, etiam quibus nullus alius; nam & 
Oftres, & terreſtribus Yermibus quoque. Exiſt imaveri m omnibus 
ſenſum & Guſtatiis eſſe. Cur enim alios alia ſapores appetunt ? 
in quo vel Nature pracipua arc hitectio. Plig, Nat. Hiſt, l. 10- 
G& 71. 
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Of Reſpiratin. 

F all the Acts of Animal Life, this is one of 

the chief, and moſt neceſſary. For whatſo- 


ever hath Animal Life, hath alſo the Faculty of Ne. 
_ ſpiration, or ſomewhat equivalent thereto (1). he 


—_— 11 


(1) The Uſes aſſignd to Reſpiration by all the Anatomiſts be. 
fore Malpighi's Diſcoveries of the Structure of the Lungs, are ſo 
various, and many of them ſo improbable, that it would be fr} 
volous to recount them. But the more eminent modern Anau- 
miſts aſſign theſe Uſes. Wills thus ſums up his Opinion, Prev 
pua Pulmonum functio, & uſus ſunt, ſanguinem & aerem per tits 
partium compares, intimoſque receſſus, atqʒ duct as quoſque minutiſ:- 
mos traducere, & uliqus invicem committere ; in eum nemfe þ 
nem, ut ſunguis venoſus d circuitu redux, & chymo recenti dilu- 
tus, tum perfeclius miſceatur & velut ſubigatur, tum potifſimun 
ut ſecundum omnes ſuas partes ab acre nitroſo de novo accendatu. 
Pharmaceur. p. 2. S. I. c. 2. C 2. Mayew faith rightly, that on 
grand Uſe of Expiration is, Ut cum aere expulſo, etiam vapore t 
Sang uine exhalantes, ſimul exſufflentur. And as for Infpiratin, 
that ir conveyeth a nitro-a@rial ferment to the Blood, to which tht 
Animal Spirits are owing, and all Muſcular-Motion, Mayow i 
Reſpir. p. 22. &c. med Edit. | 

Somewhat of the Opinion of theſe two laſt cited, if I miſtake no 
(ir being long ſince I read their Trafts, and have them not no# 
at hand,) were Ent, Sylvius, Swammerdam, Diemerbroek, and m 
Friend Mr. Ray in an unpubliſhed Tract of his, and in his Letters 
now in my hands, | 

But our Dr. Thurſton for good reaſons rejects theſe from being 
Principal Uſes of Reſpiration, and thinks, with great reaſon, Wt 
Principal Uſes to be to move, or paſs the Blood from the right ® 
the left Ventricle of the Heart. Upon which account Perſons 
hanged, drowned, or ſtrangled by Catarrhs, ſo ſuddenly di 
namely, becauſe the Circulation of their Blood is ſtopped. Fir 
the ſame reaſon alſo it is, that Animals die ſo ſoon in the Al. 
Pump. Among other Proofs he inſtanceth in an Experiment a 
Dr. Groen, (Prefeſſ. Greſh.) which he made before our R. S. U 
ſtrangling a Pullet, ſo that not the leaſt Sign of Lite per 
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Jeed fo congettial is this with Life, that Brearb and 


Life are in Scripture Phraſe and Common Speech 


taken 
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but by blowing Wind inte che Lungs through the Trachea, and 
ſo ſeteing ie Lungs 2 playing, he brought the Bird to Lite. a- 
gain. Another Experiment was one tried by Dr. Walter, Needham 
befare Mr. Boyd, and others at Oxford, by hanging a Dog, ſo that 
the Heart craſed moving. But baſtily opening the Dog, and 
blowing Wind into the Duc ls Pecquetiaras, he put the Blood in 
Motion, and! by tat means the Heart, and: ſo recovered INE 


to Life again. Thurſton de Reſpir. Uſ. p. 60, and 63. 
Edit, i :: | X | 
Such an Experiment as Dr. Coors. my Friend, the late juſtly 
renowned Dr. Hook ſhewed alſo qur R. S. He cut away the Ribs, 
Diaphrag u, and Perit andium of 2 Dog ; alſo the top of the 
Wind- Pipe, tat he migit tie it on to the Noſe of a pair of Bel 
laws; and by blowing into the Lungs, he reſtored the Dog to 
Liſe, aud chen ceaſing blowing, the Dog would ſoon fall into 
dying Fits; but by blowing again, he recovered; and ſo alter- 
nately would die, and recover, tor 2 conſiderable time, as long, 
and oſten as they pleaſed, Philoſ. Tranſ. Nr. 28. 
For the farther Confirmation of Dr. Thurſton s Opinion, the 
ingenious Dr. Muſgrave cur off, and cloſe ſtopped up the Wind- 
pipe of 2 Dog with a- Cork, ind: then threw the Thorax 3 
where he found the Blood. ſtagnating in the Lungs, the Arteria 
Pulnonezis the right Fentricle and! Awricle ol the Heart, and the 
two great Trunks of the Cave, diſtended with Blood to an immenſe 
degree; but at the fame time, the Vena Pulmonaris, the left Ven- 
tricie and Auricl e of the Heart in a manner empty, hardly af 
ful of Blood! therein. Phe. Tranſe Nr. 240. Or both the 
riments may be together met wich in Lowth. Abridg. Vol. 3. 


65, 67. 
This Opinion of our learned Thurſton, the late learned Es- 


Taller eſpouſed, who being in reckon in the Uſes 
of Reſpiration, I ſhal — arent — dee im. Re 
— tion, ſaich he, ſerves, T. Ad Olfactum. 2. Ad Screatum & 

3. Ad Oſtitationem, Tuſſim, Sternut ationem, Emwn- 
ctionemque. 4. Ad liquidorum Sorbitionem, Sudtionemve. 5. Ad 
Loquelam, Cantum,. Clamorem, Riſum, Fletum, Flatum, Sic. 6. 
Ad facum Alvi, Urine, Fat, Moleve, necon Secundinarum. ex- 
pulſionem, 7. Ad prumovendi Ventriculi, Inte{inorum, Latteorum- 
que Yaſorum, Sic. contenta. 8. Ad halit us aqueos Sang ui mis à pul- 
Monibus, aeris ape, expertandos. g. Ad Diapnoen 10 Ad.exadtio- 
Tem Chyli, Eympheque, necnon Sang uin miſtelam. 11. 4d 
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148 Of Reſpiration. Book IV. 
taken as ſynonymous Things, or at leaſt neceſſary 
FER | . Con- 
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cont ili andum ſang uin coecineam rubedinem, & c. 12. Nec mong 
neg abi mus, aere mones, & ſanguinem illos tranſcurrentem, 
minus calida reddere, &c 13. Quod denique aer in fenruli 
Neſpirationi bus aliquantilla ſui parte, admiætus, panciſſi mas quaſdan 
in Spirituum ani malium elaboratione particulas ſimul contribuc. 
All theſe Uſes although of great Conſequence, yet he thinks ra. 
ther conduce to the Weff-Being, than the Being of the Animal; 
becauſe without any one of them, the Animal would not ſo ſpes- 
dily die, as it doth by Strangling, or in the Air-Pump, HK: 
therefore aſſigns a 14th, and the principal Uſe of Reſpiration w 
be, For the paſſing of the Blood throug h:the Lungs, that is thrown iv 
to them by the Heart. Etmull. Diſſert. 2. c. 10. C 1, & 16, 
But the late Dr. Drake, with great Ingenuicy and Addreſs, 
(like a Perſon fo confiderable for his Years, as he was in his 
Time,) not only eftabliſh'd this Notion of Reſpiration, but alf 
carries it farther, making it the true Cauſe of the Diaſtole of 
_ the Heart; which neither Borelli, Lower, or Cowper, much le 
any before thoſe great Men, have well accounted for. That the 
Heart is a Muſcle, is made evident beyond all doubt by Dr. Lowe, 
And that the Motion of all Muſcles conſiſts in Conſtriction, is not 
to be doubred alſo. By which means the Syftole is eaſily accounted 
for. But foraſmuch as the Heart hath no Antagonift-Muſcle, the 
Diafiole hath puzzled. the greateſt Wits. But Dr. Drake with 
great Judgment, and much Pobability of Reaſon, maketh the 
Weight of, the Incumbent Atmoſphere te be the true Antagini? 
to all the Muſeles which ſerve both for ordinary Inſpiration and 
the Conftriftion of the Heart. The particulars of his Opinion 
may be ſeen in his Anatomy, L. 2. c. 7. And in Philo. Tran. 
287. 5 

And I remember when I was at the Univerſity, my moſt inge 
nious and learned Tutor Dr. Wills, when he read, Anatomy 
to us, was of Opinion, that the Lungs were blown up by ihe 
Weight of the incumbent Air, and repreſented the manner of 
Reſpiration in this manner, via. He put a Bladder into 2 pair 
of ws, turning back the Neck of the Bladder, and tying it 
faſt, ſo that no Air might enter in between the Bladder and 
Bellows. This being done, when the Bellows were opened, tht 
Bladder would be blown up, by the Weight of the incumbett 
Air; and when ſhut, the Air would be thereby preſſed forcibly 
out of che Bladder, ſo as to blow the Fire. This Experiment! 
take notice of here, becauſe ( beſides the Illuſtration it gives 


to Reſpiration) that great Genius ſcems to have had a truer No- 
tion 
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Concomitants of one another. Moſes (2) expreſſeth 
Animal Life, by | The Breath of Life]. Saith he, Gen. 
7. 21, 22. All Fleſh that moved on the Earth, Fowl, 
Cattle, Beaſt, creeping Things, and Man; all in whoſe 
Noftrils was the Breath of Life in the dry Land died. 
So the Pſalmiſt, Pſal. 104. 29. Thou takeſt away 
their Breath, they die. So grand an Act therefore ia 4 
common to all Animals, may juſtly deſerve a place 
in this Survey of the Works of God, in the Ani- 
mal Kingdom. | 
And here I might launch out into an ample De- 
ſcription of all the Parts miniſtering to this neceſſa- 
Act, and ſhew the curious Contrivance and ar- 
tificial Structure of them. But a tranſient View 
ſhall ſuffice. I might begin with the outward 
Guards, the Noſe and Mouth ; but theſe have been 
already touched upon. But the exquiſite Mecha- 
niſm of the Larynx, its Variety of Muſcles, its Car- 
tilages, all ſo exquiſitely made for the purpoſe of 
Reſpiration, and forming the Voice (3), are 6 
| a * 


m—_ 


tion of this Phenomenon than, was very common then, viz. about 
the Year 1677 or 78; as alſo, becauſe 1 have in ſome Authors 
met with the ſame Experiment, without mention of Dr. Wills, 
whoſe I take it to have been. 

Another uſe, of great conſideration, the already commended 
Dr. Cheyne aſſigns, namely, to form the elaſtick Globules of which 
the Blood principally conſiſts, withour which there would be a 
general Obſtruction in all the capillary Arteries. Cheyne's Phil. 
Prin, of Nat. Rel, or Harris's Lex. Tech, in Lungs. 

(2) Gen. 2. 7. 6. 17, & 7. 15. 

. (3) Becauſe it would be endleſs to ſpecify the curious Me- 
chaniſm of all rhe Parts, concurring to the Formation of the 
Voice, I ſhall therefore for a Sample note only two things, f. 
There are thirteen Muſcles provided for the Motion of the five 
Cartilages of the Larynx. Gibſ. Anat. J. 2. c. 14. A Sign of the 
careful and elaborate Proviſion that is made for the Voice. 2. 
It is a prodigious Faculty of the Glottis in contracting and di- 
ng ſelf with ſuch Exquiſiteneſs, as to form all Notes. For 
(a the ingenious Dr. Keil ſai th) ſuppoſing the greateſt * 
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admirable : And no leſs ſo is the Tongue (4), which 
miniſters to that, and many other Ules too. 


ſary one; 


Next, the Fabrick of the (5) Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglottis on the 
. top, 
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of the two Sides of the Glottis to be one tenth Part of an Inch i; 
ſounding 12 Notes, (to which the Voice eaſily reaches,) this Lin 
muſe be divided into 12 Parts, each of which gives the 
uiſcte for ſuch a Note, with a certain Strength, But if we ©. 
| the Sub- divi ſiom of Notes into which the Poice can rum, th 
Hotion of the Sides of the Glottis is fill vaſtly nicer. For if ty 
Chords ſounding exaftly Uniſons, one be — 455th Part of it; 
— — a juſt Ear will perceive the Diſagreement, and a good Var 
will ſound the Difference, which i ;*.,th Part of a Note. Bu 
ſuppoſe the Voice can divide a Note into 100 Parts, it follows thu 
the different Apertures of the Glottis actually divide the tenth Por 
of an Inch into 1200 Parts, the effect of each of which : 
ſenſible Alteration upon a good Ear. But becauſe each of th 
Glottis move: juſt equally, therefore the Diviſions are ju? double 
or the Sides of the Glottis, by their Motion, do actually divide m: 
_ Part of an Inch into 2400 Parts. Keil's Anat. c.. 
7. | ; 
(4) = the Inſtruments of Speech, the Tongue is a nest 
and ſo neceſſary, that it is generally thought no Speech 
can be without it. But in the third Tome of the Ephem. Gern. 
is publiſhed, Fac. Roland Agloſſoſtomographia, ſive Deſcriptio 0- 
vis ſerie Lingua, quod perfellè loquitur, & reliquas ſuas function 
naturaliter exercet, The Perſon deſcribed is one Pet. Durand, 1 
French Boy of eight or nine Years Old, who at five or fix, loſt lis 
Tongue by aGangrene, occaſioned by the Small-Pox. Notwitt- 
ſtanding which, he could (as the Title faith) ſpeak perfectly, 2 
alſo Taſte, Spit, Swallow, and Chew his Food; but this latter he 
could do only on that fide he put it into, not being able to tun 
it to the other fide his Mouth. 
ln the ſame Traft, Chap. 6. is this Obſervation of Ventil. 
qu Perſons, Memini me d quodam ſat celebri Anatomico audiviſt, 
dum de duplicaturi Mediaſtint ageret, ſi Membrana iſta duplex 15. 
turaliter unita in duas partes dividatur, loquelam quaſi ex pellen 
a” we cireumſt antes credant Demomacum hunc, aut Sit 
nomythum. | 
(s) The Variation of the Wind-pipe is obſervable in every Chi- 
ture, according as it is neceſſary for that of the Voice. In an Ur 
chin, which hath a very ſmall Voice, tis hardly more _—_ Men 
MY . " 4. 
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top, to fence againſt all Annoyances; its cartilagi- 
nous Rings (6) nearly environing it, with its mem- 
branous Part next the Gullet, to give the freer Paſ- 
ſage to the deſcent of the Food; and laſtly, its in- 
ner Tegument of exquifite Senſe to be readily affect- 
ed with, and to make Efforts againſt every thing 
that is hurtful or offenſive, theſe, I fay, doall juſt- 
ly deſerve our Admiration. 

And no leſs prodigious are the Parts farther with- 
in; the Bronchz, the Veſiculg (7), with their . 


—— 
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braun. And in 4 Pigeon, which bath a low and ſoft Note, 'tis 
tly Cartilaginous, and partly Membranous. In an Owl, which 
15 4 good audible Note, tis more Cartilaginous. But that of 4 
Jay, hath hard Bones, inſtead of Cartilages; and ſ of 4 Linnet : | 
whereby they have both of them, 4 louder and ſtromg er Note, & c. 

The Rings of the Wind pipe are fitted for the Modulation of the 
Voice. For in Dogs and Cats, which in - Expreſſion of divers 
P uſe 4 great Notes, (as Men they are open and 
— 5 buy Your Whereby all, or any of — dilated, or 
comtratied, more or leſs, as is convenient for a higher or deeper Note, 
&e. wheregs in ſome other Animals, as in the Japan-Peacock, 
which uſeth hardly more than one ſingle Note, they are entire, &c. 
Grew's Coſmolog. Sacr. Book I. Chap, 5. H. 9, 10. 

(6) Ic is a farther manifeſt Indication of ſingular Deſign in the 
cartilaginous Rings of the Aſpera Arteria, that all the way where 
they are contiguous to the Oeſophagus, they are Membranous, to 
afford an eaſie Paſſage to the Food; but after that, in the Bronchi; 
they are ſome compleatly-Annular, ſome Triangular, &. And 
another obſervable is, the lower Parts of the fuperior Carti- 
lages, receive the upper Parts of the inferior, in the Bronchs ; 
whereas in che Aſpera Arteria, the Cartilages run and remain pa- 
rallel to one another ; which is 2 noble difference or Mechaniſm 
in this (in 2 manner) one and the ſame Part, enabling the 
Lungs and Broncbi to contract themſelves in Expiration, and to 
extend and dilate themſelves in Inſpiration. 

(7) 1 ſhall not here intrench ſo much upon the Anatomift's 
Province, to give a Deſcription of rhe Lungs, although it be a 
curious Piece of God's Workmanſhip, bur refer to Seignior Mal- 
4 the firſt Diſcoverer of their Veſiculæ in 1660, in his two 
tters to Borel; de Pulmon. 7K to Dr. Williss Pharm. rat. 
. | in 
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lar Fibres (+), as ſome aſſert they have, together 
with the Arteries and Veins, which every where 
accompany the airy Paſſages, for the Blood to re- 
ceive there its Impregnations from the Air. 4 
rom 


K 


p. 2. S. I. c 1. de Reſpir. Orig. & Uſ. who as he wrote after 
Malpighi, ſo hath more accurately deſcribed thoſe Parts; and to 
Mr. Cowper's Anat, Tab. 24. 23. And if the Reader hath : 
mind to ſee what Oppoſition Seig nior Malpighi's Diſcoveries met 
with at Home and Abroad, and what Controverſies he had on 
that account, as alſo his Cenſures of Dr. Willis's Deſcriptions and 
Figures, he may conſult Malpighi's Life written by himſelf, pag.. 
to 21. 7 

That the Lungs conſiſt of Feſicule, or Lobuli of Veſiculæ ad- 
mitting of Air from the Bronchi is viſible, becauſe. they may be 
blown up, cleanſed of Blood, and ſo dried. But Mr. Cowpr 
faith, he could never part the Lobuli, (ſo.as to make Dr, Williys 
Fig. 1. Tab. 3. & 4.) ſo that probably the Veſiculæ are contigu- 
ous to one- another throughout each Lobe of the Lungs. And 
not only Air, but Diemerbroeck proves, that the Feſicule admit 
of Duſt alſo, from two Aſthmatick Perſons he opened; one 1 
Stone-Cutter's Man, the Veſicula of whoſe Lungs were ſo ſtuffed 
with Daft, that in cutting, his Knife went as if through an hep 
of Sand. The other was a Feather-Driver, who had theſe Blad- 
ders filled with the fine Duſt or down of Feathers 

() There is a conſiderable difference between Dr. Willis, aud 
Etmuller, viz. whether the Yeſiculs of the Lungs have any mul. 
cular Fibres or not > Etmuller expreſly faith, Nullas Fibre 
muſculoſas, multo minus rubicundam Muſculorum compag em ( ſunt 
enim Veſiculæ albid & fere diaphane) in ipſis reperiri. ubi ſupr. 
c. 6. F. 2. And afterwards, F. 3. Pulmones eſſe molles flexileſque 
muſtuloſis fibris ceu proprie explicationis organis deſtitutos. But 
Dr. Willis as expreſly aſſerts they have muſculous Fibres, and 
aſſigns an excellent Uſe of them ; Cellule iſtæ veſiculares, ut nixus 
pro expiratione contractivos edant, etiam fibras, uti per Microſc 
pium plane conſpicere eſt, muſculares obtinent. ubi ſupr. $. 16. 
And in the next 5, Ut pro data occaſfione majorem aeris copiam 
exſufflent, aut materiam extuſſiendam ejiciant, fibris muſcularibus 
donate, ſeſe arctius contrahunt, contentaque ſua penitus exterminant. 
Etenim ordinariæ pectoris Syſiole, quas muſculorum relaxationes ex 
parte efficiunt, aerem forſan tot um à Tr ac hea & Bronchitis, haud 
tamen d Veſiculis, quaque vice ejiciunt . propter bas (quoties opus 
erit) inaniendas, & totius Pectoris cavitas plurimum * 


i 
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From hence I might proceed to the commodious 
Form of the Ribs (8), the curious Mechaniſm of 
the Intercoftal-muſcles (9), the Diaphragm, and all 
the other Muſcles (10) miniſtring both to the or- 
dinary, and extraordinary Offices of Ref] * 
; | ut 


— — - — 2 
* * 
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cellula ipſe veſiculares a propriis fibris conſtrickis coarctantur. 
9 44. _ * [Seil. RS &c.] divini 
Conditoris mechanicen, ad regulas Mathematicas plane adaptatam, 
ſatis admirari non poſſumus; ſiquidem nulla alia in re manifeſtins 
0 Sie 54wpurger videtur. Quippe cum pectoris tum ampliatio, 
tum coarctatio d qui buſd am Muſculis (quorum munus unicum eſt 
contra here) perfici debeat , res ita inſtituitur, ut Coſtæ que thoracis, 
velut parellelog rammi oblongi verſus cylindrum incurvati, latera 
efformant, in ſguram modo quadrat am, cum angulis rectis, pro pefForis 
ampliatione ; modo in rhomboeidem, cum angulis acutis pro ejuſdem 
contraftione, ducantur, &c. Willis, ubi ſupr. F. 28. 

Galen having ſpoken of the parts miniſtring to Reſpiration, 
concludeth, Nihil uſquam a Natura ullo pacto per incuriam fuiſſe 
preteritum, que cum omnia preſentiret, & provideret, que ſunt 
neceſſaria illa, que cauſa alicujus extiterunt, conſecututa, omnibus 
inſtaurationes parare occupavit, cujus apparatus Ccopioſa facultas 
N Sapientiam teſtantur. De uf. part. I. 3. c. 15. See 
alſo J. 6. c. 1. ö 

9 For the Structure of the Intercoſtals, Midriff, &c, I ſhall 
refer to Dr. I illis, and other Anatomiſts. But Dr. Drake taxetli 
Dr. Willis with an Errour in fancying there is an oppoſition in 
the»Office of the Intercoftals, by reaſon that the Fibres of the ex- 
ternal and internal Int ercoſtals decuſſate; that therefore the Ex- 
ternal ſerve to raiſe the Ribs, the Internal to draw them down. 
But Dr. Drake is of Steno's, and Dr. Mayow's Opinion, that not- 
withſtanding the Decuſſation of their Fibres, the Power they ex- 
ert upon, and the Motion they effe&t in the Ribs is one and the 
fame. Drake's Anat. l. 2. c. 7. and I. 4. c. 3. Mayow de 
Reſpir. c. 7. 55 | 

(10) Although Dr. Drake-and ſome others deny the Inter- 
coftals being Antagoniſt-Muſcles, as in the preceding Note, yer 
they, and moſt other Anatomiſts that I have met with, attribute 
2 conſiderable power to them in the a& of Reſpiration, as they 
do alſo to the Subclavian, and Tri Muſcles : but the 
learned Etmuller denies it for theſe three Reaſons, 1. Quia re- 
ſpirando nullam in illis contractionem ſentio. 2. Qui Abi in- 


vicem 


154 , Reſpiration. Book I, 


But paſſing them by, I — at one prodigious 
Work of Nature, and manifeſt Contrivance of the 
ty Creator, which although taken notice of 
others (11), yet cannot be eaſily paſſed by in 
Subject I am upon; and that is the Carculatioy 
| of the Blood in the Fetus in the Womb, ſo Lferen 
from the Method thereot after it is Born. In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiratio 


thereare two Paſlages (1 2) on purpoſe for. the 
miſſion of the Blood without palling it through the 
Langs 


4 


Sec. 3. Las 

1 moventar, Dew frond, . — it aque, 
necnon Subclavios Muſeulos Coſtis, parietum inflar, ad 
irerſtitia intercoſtalia, pettuſque integ randum, as Coſtas conneFex 
des, imrereextos eſſe, concludo ; Triang 
*: wag, rationi — eff, Etmul. Diſſert. 2 
2 28 to the Uſe of the Trianguler Muſcle in Reſpiration, we 
may judge of it, from its remarkable Size, and Uſe ina Dog ; of 
which Dr. Millis gives this Account from Fallopins : In Homin 
r ade. & ſubtilis iſte ¶ Muſculus] e, wt vix pro Muſcub 
arcips queat © in Cane per totum os pectoris protenditur, & cartilay; 
nes ommes, etiam verarum Coſt arum ſterno inoſtulatas, occ upat. Cuju 
diſcriminis ratio di vinam circa Ani malium fabricas Providentien 
plane indigitat. Quippe cum hoc animal, ad curſus veleciſſimss & 
din continuandes — — quo ſanguis, dum intens agitatur, i 

— 


* aerem celerri m & fortiter uti inſpiren, 
ita etiam exſpirare de irco propter hunc actum firmius obeundun 


(ers in Homine baud magnus eft ſus) muſculus caninus malen 
ingentem & tante oper; parem ſortitur. Willis ali ſupr. 4. 32. 

(11) Rays Wiſdom of God in the Creation, p. 343- 

(ra) Mr. cheſelen, an ingenious and moſt accurate Anato- 
miſt, having ſomewhat — in his Obſervations about the 
Circulation of the Blood "trough the Heart of the Fetus, 1 ſtal 
prefent the Reader with ſome of his Obſervations, which he f 
youred me with the fight of. The Blood (ſaith he) he) which is brought 
to the Heart by the aſtending Cava, paſſeth out of the right Aurich 
into the feſt, throwgh « Paſſage called Foramen Orale, in tt 
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Lungs. But as ſoon as the Fertws is Born, and be- 
come thereby a perfectly diftinct Being, and breathes 
for it ſelf, then theſe two Paſſages are ſhut up: 
one nearly obliterated, the other becomes only a 
Ligament, except in ſome Creatures that are Am- 
ious, or are forced to he long under Water, in 
whom theſe Paſſages probably remain open (13). 
And now what Action of any rational Creature, 
what is there in a Man's Lite, that doth more 


plainly 


— 


Septum [common to them both] without p t h the vi 
Ventricle (as after the Birth) while the Blood from 
cava paſſet h through the right Auricle and Ventricle into the p 
nary Artery, and thence into the Aorta through the Dutt, 
that and the pulmonary Artery, called Ductus Arterioſus, whilſt « 
ſmall ow of the Blood, * into the pulmonary Artery paſſeth 
th the „ 20 more than is ſufficient to t 

_—_ Tue Thus both Ventricles 2 * vi — 
Blood through the Aorta to all Parts of the Fatw, and to the 
Mother too, But after the Birth, the Blood being to be driven 
from the Aorta through the Fætus alone, and not the Mother too, 
one Ventricle becomes ſufficient, -wbilſt the other is employed in. dri- 
ving the Blood gh the Lungs, the Ductus Arterioſus being 
ſhut up by means of the Alteration of its Poſition, which happens to 
it ſtom the raiſing the Aorta by the Lungs when they become in- 
flated, After that the Blood is thus driven into the Lungs, in its 
return it ſhuts the Valve of the Foramen Ovale againſs the Fora- 
men it ſelf, to whoſe ſedes it ſoon adheres, and ſo flops up this 
Paſſage. The Ductus Arterioſus, or Ductus Arterioſus in Liga- 
mentum verſus, is ſeldom to be diſcerned in adult Bodies, but the 
Fixure of the Foramen Ovale is never obliterated. 
(13) It hath been generally thought to be not improbable, 
but that on ſore Occaſions the Foramen Ovale may remain open 
in Man. In a Girl of four or five Years of Age, Dr. Connor 
found it but half cloſed, and in the Form of a Creſcent, And 
he thinks ſomewhar of this kind might be in the Perſon whoſe 
Skeleton was found to have no Joynts in the Back- bone, Ribs, 
Oc, Of which a Deſcription, with Cuts, may be found in Phil. 
Tranſ. Nr. 215. and more largely in bis Diſſert. Med. Phyſ. de 
fupends Ofium coalitu, where he adds to the Girl, in whom the 
For, Oy, was not ſhut, a like Obſervation of another Girl he 
opened at Oxford of three Years Old, in qua Foremen Ovale fer? 

D erat 
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plainly ſhewy Deſign, Reaſon, and Contrivance 
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erat occluſum, in medio tamen, exili foramine, per quod Turundan 
facile tranſmiſi, erat pervium, pag. 30. So Mr. Cowper (than 
whom none more accurate and a better Judge) ſaith, I hay 
often found the Foramen Ovale open in the Adult. Anat. Append, 
Fig.'3. But Mr. cheſelden is of a different Opinion, Of which 
n the following Note. 1 

From ſomewhat of this cauſe I am apt to think it was that 
the Tronningholm Gardiner eſcaped drowning, and ſome others 
mentioned by Pechlin. His Stories are, Hortulanus Tronning bol 
menſis eti amnum viyens, annos natus 6 * pro illa __ ray. 
valens & vegetus, cum ante 18 annos, alii in aquas delapſo 
ferre — 1 fortund & ipſe per glaciem inc autius An 
\#qu4s incidit 18 ulngs profundas : ubi ille, corpore erecto quaſs a 
perpendiculum. ' fedibus funds adheſit. Conſtitit fic per 16 bn, 
antequam produceretur in auras, Dixit autem, ſimul ac infn 
aquarum ſuperficiem fuit demerſus, ſtatim obriguiſſe totum, &, | 
quem tum babuit motum & ſenſum, amiſeſſe, niſs quod ſonante 
Stockolmii campanas etiam ſub aqui obſcurins percipere ſibi ſi 
viſus. Senſit etiam, flatim ſeſe velut veſiculam ori applicaſ 
adeo ut aqua nulla os penetraverit, in aures vero tranſitum, etian 
ſentiente illo, habuerit ;, atque inde auditum ſuum debilitatum ali 
quandiu eſſe. Hoe ſtatu dum 16 horas permanſit fruſtra queſita, 
tandem repertum, conto in caput infixo, cujus etiam ſenſum ſe habw 
Je dixit, fundo extraxerunt, ſperantes ex more aut perſuaſun 
gentis revicturum eſſe. Itaque pannis linteiſque productum obwl. 
vunt, ne aer admitti poſſit pernicioſus futurus ſubito illapſu : cuſted- 
tum fic ſatis ab aere ſenſim ſenſimque tepidiori loco admoyent mix 
calidis adoriuntur faſciis, fricant, radunt, & ſufflaminatum ti 
boris ſanguints corporiſque motum 1 illã opera reducunt : & 
nique antapoplefticis & gemialibus liquoribus vita reddunt & fr 
fling mobilitati. Retulit is atque offendit ſe etiammum in capitt 
cireumferre veſtigia violentia 4 conto illate, & cephalalgiis vexan 
graviſſimis. Et propter hunc ipſum caſum, religios* d popularibus, 
& hujuſce rei teſtibus probatu m, Sereniſſimæ Regiuæ matris muniſ- 
centia & annuo ft ipendio eſt donatus ——=& Sereniſ. Principi 
oblatus, vivus ſui teſti.Conſignatam manu habes Hiſtorian 
D. Tilaſi, Biblioth. Reg. Preſet, qui teftatus eft ſe premiſe 
mulierem, que tres ipſos dies ſub aquis heſit, & ſimilem in mo. 
dum, quo Hortulanus ille, reſuſtitata, adhuc dum lucis plend fruitur 
uſuri.  Accedit Nob. Burmanni — fides, qui conſeſſus eſft,— 
ſe in pago Boneſs parochie Pithoviæ concionem afſe fun 


an this very Act of Nature doth the Contrivance 
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and Deſign of the great GOD of Nature? What is 
Thought and Contrivance, if this be not? namely, 
that there ſhould he a Temporary part in the Bo- 
dy, made juſt for the preſent Exigence; to continue 
whilft there is occaſion for it, and to ceaſe when 
there is none; in ſome Creatures to remain always, 
by reaſon of their amphibious way of living, and 
in Land-Animals (purely ſuch) to ceaſe? 

Another excellent Contrivance, a- kin to the laſt, 


— —— 
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brem, in qua, dum atla recenſeret Praco Seuis cujuſdam 9 agenaris 
Laur. Jona a udiverit ex ore Concionatoris, vi vum eum, adolef- 
centem 17 annorum, aquis ſubmerſum, 7 demum hebdomada (rem 
prod am I) extraftum ad ſe rediifſe vivum & incolumem. Pech- 
lin. de Aer. & Alim. def. c. 10. AS 

Shall we to this Cauſe, or to the Offification, or more than 
ordinary Strength of the Wind- pipe, attribute the recovery to 
Life of Perſons hanged? Of which Pechlin gives an Inſtance 
that fell under his own Knowledge, of a Woman hanged, and 
in all appearance Dead, but recovered by a Phyſician acciden- 
tally coming in, with a plentiful Adminiſtration of Spir. Sal. 
Armon. Pechl. ib. e. 7. And the Story of Ann Green, executed at 
Oxford. Dec. 14. 1650 is ſtill well remembred among the deniors 
there. She was banged by the Neck near half an Hour, ſome of her 
Friends inthe mean time thumping her on the Breaſt, others hanging 
with all their weight upon her Legs, ſometimes lifting her up, and 
then pulling her down again with a ſudden Firł, thereby the ſooner to 
diſpatch ber out of her Pain; as her Printed Account wordeth it. 
After ſhe was in her Coffin, being obſerved to breath, a luſty 
Fellow. ſtamped - with all his force on her, Breaſt and Stomach, 
to put her out of her Pain. But by the aſſiſtance of Dr. Peity, 
Dr, ¶illis, Dr, Bathurſt, and Dr, Clerk, ſhe was again brought 
to Life, I my ſelf ſaw her many Years after, after that ſhe had 
(I heard) born divers Children. The particulars of her Crime, 
Execution and Reſtauration, ſee in a- little Pamphlet, called 
News from the Dead, written, as I have been informed, by Dr. 
Bathurſt, (afterwards the moſt vigilant and learned Preſident of 
Trinity-Colledge, O xon,) and Publiſhed in 1651. with Verſes upon 
the Occaſion, | 


ſions 


is for the Preſervation of ſuch Creatures whoſe occa- 
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fions frequently neceſſitate them to live: without, 
or with but little Refpiration. - Fiſhes might be 
named here, whoſe Habitation is always in the 
Waters. But theſe belong to an Element which 1 
cannot at preſent engage in. But there are many 
Animals of our own Element, or partly fo, whole 
* of Reſpiration, whoſe: Blood, whoſe Heart, 
and other Inftruments of Life are admirably ac 
commodated to their method of Living. Thus mz 
ny amphibious Creatures (14), who live in Water 
as well as Air, many Quadrupeds, Birds, Inſecdz 
and other Animals, who can live ſome Hours, Days, 
yea, whole Winters with little or no Reſpiration, in 
a Torpitude, or ſort of Sleep, or middle State be 
tween Life and Death. The Proviſion made for 
theſe peculiar Occafions of Life, in the Fabrick aſ 


— 


' (14) The Sea-Calf hath the Foramen Ovale, by which means it 
is enabled to ſtay long under the Water, as the Pariſ. Auatomiſi 
Of which ſee in Book VI. Chap. 5. Note 3. 5 

Bur the fore-commended Mr, thinks the Foran 
Ovale is neither open in amphibious Creatures, nor any adult 
Land-Animats. When 7 to the 


counts of the Foramen Ovale being 
ſence, that I miſtook the Oſtium 
Foramen. The lilo I ſuppoſe Authors have done, who aſſert that i 
i always open in amphibious Animals. for we have made diligen 
enquiry into thoſe Animals, and never found it open. Neither woull 
that (as imazine) ſerve theſe creatures to live under Water, © 
the Fetus doth in Utero, zwnſeſs the Ductus Arterioſus was pu 


alfo | | 
Opinion of Mr. Cheſe/den hath this to render it 


This 
chat the Offium Yenarum Coronariarum is ſo near the Forann 
Ovale, that without due regard, it may be eaſily miſtaken fot 
it. Such therefore as have opportunity of examining this part 
in Amphibions Animals, or any other Subject, ought to ſeek for 
the Oftium, whenever they ſuſpect they have met with the 6 
ramen. ä 


the 


* * 
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the Lungs, the Heart, and other Parts of ſuch 
Creatures (15), is manifeſtly the Work of him, 


who as St. Paul faith (16), groeth to all Breath 


and Life, and all Things. 


— 


(15) Of the ſingular Conformation of the Heart and Lungs of 
the Tortoiſe, which is an amphibious Animal. See Book VI. Chap. 5. 
Note 2. 

(16) Act, 17. 25» 


CHAP. VIL 
Of the Motion of Animals. wie 


\ TEXT to the two grand Acts of Animal Life 
their Senſe or Reſpiration, I thall conſider 
their Motion, or Locomotiue Faculty, whereby they 
convey themfelves from place to place, accordin 
to their Occaſions, and way of Lite. And the 41 
mirable Apparatus to this purpoſe is a plain de 
monſtration of God's particular Fore- ſight, Care, 
and eſpecial Providence towards all the Animal 
World. | | 
And here I might view in the firſt place the 
Muſcles, their curious Structure (1), the nice tack- 
ing them to every Joynt, to pull it this way, and 
that way, and the other way, according to the 
ſpecial ſe, Deſign, and Office of every ſuch 
Joynt : their various Size and Strength; ſome 
| | _ large 


— & WY FY 


— 
— 


(1) That the Muſcles are eompounded of Fibres, is viſible e- 
nough. Which Fibres, the curious and ingenious Bere“ li faith, 
are cylandraceous : not hollow, but filled with a ſpungy, pithy 
Subſtance, after the manner of Elder, as he diſcovered by his Mi- 
croſcopes. Borel, de Mot. Animal, Part 1. 

Theſe 


miſſuras 


n l 


large and corpulent, others leſs, and ſome ſcare 
ville to the naked Eye; all exactly fitted to every 


Place, and every uſe of the Body. And laſtly, 1 


might take notice of the muſcular Motio th 
Involuntary, and Spontaneous (2). 

Next I might ſurvey the ſpecial Fabrick of the 
Bones (3) miniſtering to Animal Motion. Next! 


might 


— 


* 


* 


Theſe Fibres, he ſaith are naturally white, but derive their 
redneſs only from the Blood in them. OW 
Theſe Fibres do in every Muſcle, .(in the Belly at leaſt of th 
Muſele,) run parallel to one another, in 2 neat, orderly Form, 
But they do not at all tend the ſame way, but ſome run aſlant, 
ſome longways, &c. according to the Action or Poſition of each 


- reſpeftive Muſele. The particulars of which, and of divers o- 


ther obſervables in the Muſcles would, beſides Figures, take uy 
too much room in theſe Notes; and therefore I muſt refer to the 
Anatomifts, particularly Steno, Borelli, Cowper, &c. 

- (2) The infinite Creator hath generally exerted his Art and 
Care, in the Proviſion made by proper Muſcles and Nerves, for all 
the different Motions in Animal Bodies, both involuntary, and 
voluntary. It is 2 noble Providence that moſt of the vital M- 
tions, ſuch as gf the Heart, Stomach, Guts, & c. are involunty 
ry, the Muſcles acting whether we ſleep or wake, whether vt 
will or no. And it is no leſs providential that ſome, even of the 
vital Motions, are partly voluntary, partly involuntary, as that 
for inſtance, of Breathing ; which is performed both ſleeping 


and waking ; but can be integmitred for a ſhort time on occal 


on, as for accurate hearing any thing, &c. or can be encreaſd 
by a ſtronger Blaſt, to make the greater diſcharges of the Blood 
from the Lungs, when that any thing overcharges them. Au 
as for the other Motions of the Body, as of the Limbs, and 
ſuch as are voluntary, it is a no leſs Providence, that they art 
abſolutely under the Power of the Will; fo as that the Animal 
hath it in its power to command the Muſcles and Spirits of at} 
of its Body, to perform ſuch Motions and Actions 28 ft 
795 ebe ? que ſubiell bile 
(3) Quid dicam de O jecta corpori mirabiles cin · 
— & ad | Eg — & ad artus finiendss ac · 
commodatas, & ad motum, & ad omnem corporis actiane m. Cic!. 
de Nat. Deor. L. 2. c. 55. 


Bi 


ap. VIII. Of Animals. 16 
hy reaſon it would be endleſs to mention all the Curioſities 
pbſerveable in the Bones, I ſhall for a Sample, ſingle out 
aly an inſtance or two, to manifeſt that Deſign was uſed 
n the Structure of theſe Parts in Man, 
The firſt ſhall be in the Back-bone, which (amon many 
hers) hath theſe two things remarkable. 1. Its different 
\rticulations from the other Joynts of the Body. For here 
oft of the Joynts arc flat, and withal guarded with Aſpe- 
ities and Hollows, made for catching and holding ; ſo as 
iemly to lock, and keep — from Luxations, but 
ithal to afford them ſuch a Motion, as is neceſſary for the 
Wncuryations of the Body. 2. The differenee of its own Joynts 
Wan the Neck, Back and Loins. In the Neck, the Atlas, or up- 
er Vertebra, as alſo the Dentata are curiouſly made, and 

Woynted (differently from the reſt) for the commodious and 
Walic bending and turning the Head every way. In the Tho- 
Wax, or Back, the Joynts are more cloſe and firm : and in 
e Loins, more lax and run: as alſo the Spines are diffe- 
Neat, and the Knobs and Sockets turned the quite contrary 
ay, to anſwer the occaſions the Body hath to bend more 
Where, than higher in the Back. I ſhall cloſe this Remark 
with the ingenious Dr. Xeil's Obſervation. 

The Structure of ths Spine is the very beſt that can be contri- 
ved ; for bad it been all Bone, we could have had na Motion 
„ our Backs : bad it been of two or three Bones articulated for 
Motion, the Medulla Spinalis muſt have been neceſſarily brui. 
d at every Anale or, Foynt ; befides, the whole wouſd net have 
een ſo pljable for the ſeveral Poſtures we have pccafion ig put 
ur ſelves in. If it bad been made of ſevgral Bones withywt 
ntervening Cartilages, we ſhould bave had no more Tſe of it, 
han if it had been but one Bone, If each Vertebta Had bad 
ts own diftin# Cartilages, it might bave been eaſily diſlocated, 
ad laftly, the oblique Proceſſes of each ſuperiour and inferiguv 
ertebra, keep the middle one that it can neither be thruſt back- 
Wards nor forwards to compreſs the Medulla Spinalis. Keif's 
Anat. c. 5.08. | N 
— here what Galen ſaith of the Articulationg, Li- 
paments, Perforation, &c. of the Spine, to prove the Wiſdom 
nd Providence of the Maker of Animal Bodies, againſt ſuch 
found fault with Nature's Works; among which he names 
Diagoras, Anaxagoras, Aſclepiades and Epicur»vs. V. Galen gg 
Part L. 12. nit. and Chap. 11. &c, alſo L, 13. init. 

2. The next Inſtance ſhall be in one or two things, where :; 
n the Skeletons of Sexes differ. Thus the Pelvif made in 
be Belly by the Iliam, Offa Coxendicis and Pubis, is larger 
pe Female thanx Male,Skelcton, that there may be more 
; gen for the lying of Y Moor 12 7 55 122 
s vrecing fogether the gwa Offa Pulis, of Sgargoones, 
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1 | 


might take notice of the Joynts (4), their co 

Ferm adjuſted to the Place, > Office mn 

employed in; their Bandage, keeping them fron 

Luxations ; the oily Matter (Y to lubricate then, 
| and 


——_— — — * 


* — . 


Bartholine faith is twice thicker and laxer in Women thy 
Men: as alſo is the Cartilage that tieth the Os Sacrun u 
its Vertebra; and all to give way to the Paſſage of the Few 

Another conſiderable Difference is in the cartilagingy 
Production of the ſeven long Ribs, whereby they are bn. 
ced- to the Breaſt- Bone. Theſe are harder and firmer ix 
Women than in Men ; the better to-ſupport the Weightd 
the Breaſts, the ſucking Infant, & . 

(4) It is remarkable in the Joyats, and a manifeſt A4 d 
Cavtion and bg 1. That altho' the Motion of the Link 
be circular, yet the Center of that Motion is not in a Pain, 
but an ample Superficies. In a Point, the Bones would 
and penetrate one another; the Sn would be exceedi 
weak, &c. but the Joynts conſiſting of two large Superſd 
Concave and Convex, ſome furrowed and ridged, (me li 
a Ball and Socket, and all lubricated with an oily Subſtane, 
they are incomparably prepared both. for Motion al 
Strength. 2. That the Bones next the Joynt are not {put 
BY, as their Extremities commonly are, nor hard and bu. 
tle, but capped with a ſtrong, tough, ſmooth cartilagina 
Subſtance, ſerving both to —_— and Motion. 
But let us here take notice of what Galen mentions on thi 
Subject. Articulorum unuſquiſque Eminentiam Cavitati in. 
miſſam babet. Veruntamen. boc fortaſſe non adeo mivabile ef 
ſi conſiderats omnium totius corporis oſſium mutud connexim 
Eminentias cavitatibus ſuſcipientibus æquales ſemger invenrii 
Hoe mirabile. Si enim juſto amplior eſſet Cavitas, laxus ſand 
infirmus fieret Articulus ſi ſtrictior, mot us di ſſiculter feet, u 
qui nullam verſionem haberet, ac periculum eſſet non partum 
eminentias oſſium arctatas ſrangi: ſed horum neutrum fai 
eft. Sed quoniam ex tam ſecura conſtructione periculum th 
ne motiones di ſſicilius fierent, & eminentiæ oſſiu m extererenin 
duplex rurſus auxilium in id Natura molita of 1. Cartilage 
ne 0s utrumque ſubungens, atque oblinens : alterum, ipſus (u 
tilaginibus humorem un&ucſum, velut oleum, 22 
per quem facile mobilis, & attritu contumax omnis articulali 
Oſfum facta eft.---Ut undique diligenter Articulus onnis a. 
flodiretur, Ligamenta quedam ex utroque eſſe produxit N- 
tura. Galen de UL. Part. I 1. c. 15 

(11) For the affording this oily or mucilaginous Me | 
vi [ 


en 
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and their own Smoothneſs to facilitate their Mo- 


And laſtiy, I might trace the various Nerves 
throughout the Body ; ſent about to mĩniſtet᷑ to its 
various Motions (5). I might conſider their Ori- 
gin (6), their Ramifications to the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one Part with ano- 
ther, neceſſary for the benefit of the Animal. But 
ſome of thoſe things I have given ſome touches up- 


- . 
4 - P i # . 


* 
— — — 
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rn very commodiouſſy placed near the Joynr 
ſo as not to ſuffor — great — — by the Men 0 
the neighbouring Bones, and yet to receive a due Preſſure, ſo 
as to cauſe a fufficient emiſſion of the Mucilage into theJoynts, 
= another thing > rat >. _ the — — 
e mucilaginom Glands have ſome in their Pa 

from-the Glands to their Mouths ; ve i, a. good Conte. 
vance, to prevent their Mouths bein op reſſed by the Muci- 
lage, as alſo to hindet the too plentiful Effafron thereof, but 
yet to afford a due expreſſure of it at all times, and on all 
occaſions, as particularly in violent and long- continued Mo, 
tions of the Joynts, when there is a greater than ordinary 
expence of it. See Cowper's Anat. Tak. 79. 

5) There is no doubt to be made, but that the Muſcles 
receive their Motion from the Nerves. For if a Nerve be 
out, or ' ftraightly bound, that goes to any Muſcle, that 
Muſcle ſhall immediately loſe its Motion, hich is doubt. 
leſs the caſe of Parakyticks; whoſe Neryes are ſame of them 
by Obſtructions, or ſuch Jike means, reduced to the ſame 
State as if cut, or bound, 

And this alfo is the cauſe of that Numneſt, or Sleepineſy 
we find oftentimes, by long fitting or lying on any part, 

Neither is this a modern Notion only : for Galen ſaith, 
Principium Nervorum omnium Cerebrum eft, & Spinalis. Me- 
dulla, --- Et Nervi a Cerebro animalem virtutem accipiunt 
Nervorum utilitas eft facultatem Sen & Motis à principig 
in partes diducere. And this he intimates to have been the 
Opinion of Hippocrates and Plato. De UC. Part. I. x, c. 16. 
& pa ſſi m. | | 5 


) Dr. Milli thinks, that in the Brain the Spirits are 


elaborated that miniſter to voluntary Motion: but in the 

Cerebe]lum, fuch as effect involuntary, or natural Motions : 

dych as that of the Heart, 1 Lungs, & c. Cerebri Anat. c 13; 
N 


(7) Ses. 


f 
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on already, and more I ſhall mention hereafter (7) 
and it would be tedious here to inſiſt upon them all, 
I ſhall therefore only ſpeak diſlinctly to the Lo. 
comotive Act it ſelf, or what directly relates to it. 
And here it is admirable to conſider the various 
Methods of Nature (8), ſuited to the Occaſions 
of various Animals. In ſome their Motion i; 
ſwifc, in others ſlow. In ſome performed with 
two, four, or more Legs: in ſome with two, or 
four Wings: in ſome with neither (9 ).. 
And firſt for ſwift or ſlow Motion. This we find 
is proportional to the Occaſions of each reſpeRire 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they need 
neither Legs nor Wings for their Tranſportation; 
but their vermicular, or ſinuous Motion ( perfor- 
med with no leſs Art, and as curiouſly provided for, 
as the Legs or Wings of other Creatures : this, [ 
ſay,) is ſufficient for cheir Conveyance, 


nn — RY 
— ———— — — 4 — — 
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(7) See Book V. Chap. 8. 8 

(8) To the foregoing, I ſhall briefly add ſome Example 
of the ſpecial Proviſion made for the Motion of ſome Ani- 
mals by Temporary Parts. Frogs and Toads, in their Tadhol.- 
fate, have Tails, which fall off when their Legs are grown 
out. The Lacerta aquatica, or Water-Newt, when Young, 
hath four neat ramified Fins, two on a fide, growing out: 
little above its Fore-Legs, to Foils, and keep its Bog up- 
2 which gives it the reſemblance of à youn Fiſt) 
which fall off when the Legs are grown. And the Nymybe 
and Aureliæ of all, or moſt of the leds bred in the Waters 
as they have particular Forms, different from the Inſet 
they produce; ſo have alſo peculiar Parts afforded them for 
their Motion in the Waters: Oars, Tails, and every Patt 
adapted to the Waters, which are utterly varied in the la- 
ſects themſelves, in their mature State in the Air. 

(9) Fam vero alia animalia gradiemdo, alia ſerpende al 
98 accedunt, alia volando, alia nando. Cic. de Nat. De- 
1 1. 2. e. 47. - 

Compare alſo what Galen excellently obſerves concerning 
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Ian and'Beafts, whoſe Occaſions require a large 
room, have” accordingly a ſwifter Motion, with 
ptoper Engines for that Service; anſwerable to 
their range ſor Food, their Occupation or Buſi- 
neſs, or their want of Armature, and to ſecure 
them againſt Harms (10.) 

- But forthe winged Creatures (Birds and Inſects,) 

as they are to traverſe large Tracts of Land and 
Water, for their Food, for their commodious Ha- 
bitation, or Breeding their Young, to find places 
of Retreat and Security from Miſchiefs ; ſo they 
have according'y the Faculty of flying in the Air; 
and that ſwiftly or ſlowly, a long or a ſhort time, 
according to their Occaſions and way of Life. And 
accordingly their Wings, and whole Body, are 
curiouſly prepared for ſuch a Motion; as I intend 
to ſhew in proper place (11). 

Another remarkable thing in the motive Facul 
of all Creatures, is the neat, geometrical Perfor- 
mance of it. The moſt accurate Mathematician, 
the moſt skilful in mechanick Motions, can't pre- 
ſcribe a nicer Motion {than what they perform) to 
the Legs and Wings of choſe that walk or fly (12), 
or to the Bodies of thoſe that creep (13). Neither 

Can 


n 
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| the Number of Feet in Man, and in other Animals ; and the 
wiſe Proviſion thereby made for the Uſe and Benefit of the 
reſpective Animals. De UF Part. in the beginning of the 
third Book. 
(10) As I ſhall hereafter ſhew, that the indulgent Crea- 
tor hath abundangly provided for the ſafety of Animals by 
their Cloathing, Habitations, Sagacity and Inſtruments of 
Defence; ſo there appears to be a Contemperament of their 
Motion with theſe Proviſions. They that are well- armed 
and guarded, have commonly a flower Motion; whereas 
they that are deftitute there? are ſwifter. So alſo timid 
helpleſs Animals are commonly ſwift ; thus Deer and 
$ Hares ; but Animals endowed with Courage, Craft, Arms, 
Se. commonly have a ſlower Motion. 
(11) See Book VII. Chap. 1. (12) See Book VII. Chap. 
1. the end, (13) Sce Book IX. Note z. 
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(14) Su 


an the Body be more compleatly poiſed for the 
Motion it is to have in every Creature, than it al. 
cad actually is. From the largeſt Elephant, to 
the ſmalleſt Mich, we find the Body artfully ba. 
laced (14), The Head not too heavy, nor too 
light for the reſt of the Body, nor the reſt of the 
Body fon it (15). The Viſcera not let looſe, or ſo 
placed, as to ſwag, over-balance, ar over-let the 
Body ; but well-braced, and diſtributed to main. 
tain the zquipoiſe of the Body. The motive Par 
alſo are admirably well fixed in reſpe to the Cen 
ter of Gravity ;: placed in the very Point, fitteſ 
to ſupport and convey. the Body. Every I 
bearcth his true ſhare of the Bodys Weight. 

the Wings ſo nicely are ſer to the Center of Gn. 
vity, as even in that fluid Medium, the Air, the 
Body is as truly balanced, as we could have by 
lanced it with the niceſt Scales. | 

But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gauging hi 
Body ſo nicely, as to be able to Stand ered, 9 


Stop, 


2 Sn. _—_— 
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(14) Siquis unguam alius Opiſer, aqualitatis & propomi. 
nis magnam habuit providentiam, cert? Natura babuit in 
animalium corporibus conformandis ; unde Hippocrates eam u- 
ci ſime juſtam nominat. Galen. de UC, Part. I. 2. c. 16. 

(15) The Make of the Bodies of ſome Water-Fowls, ſeem 
to contradict what I here ſay, the Heads and lo Necks of 
ſome, as of Swans, Ducks and Geeſe ; and the hinder Part 
of others, as of the Doucker and Morchen, and ſome other 
kinds, ſeeming to be too heavy for the reſt of their oy 
But inſtead of being an Argument againſt, it is a notad 
Inſtance of, the divine Art and Providence, theſe 5 4 be- 
ing nice Accommodations to their way of Life. Of ſuch s 
have long Necks, ſee Book VII. Chap. 3. Note 9. 

And as for ſuch whoſe hinder Parts ſeem to over-balance 
their foremoſt Parts, whereby they fly with their Badies in 
2 manner erect, this alſo is an excellent Accommodation te 
their way of Life, which is Diving rather than Flying. Via 
Book Fil. Chap. 4. Note 9. 


(16) See 
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Stoop, to Sit, and indeed to move any way, on] 

with the help of ſo fmall a Stay as 1 Feet ( 1601 
whoſe Meehaniſm of Bones, Tendons and Muſcles 
to this purpoſe, is very curious and admirable. 


Of the Place allotted to the ſeveral Tribes ef 


Animals. 


Hun diſpatched the Motion of Animals, let 
us in the next place conſider the Place which 
the infinitely wiſe Creator hath appointed them to 
Move and AR, and Perform the Offices of the 
Creation in. And here we find every Particular 
well ordered. All Parts of our Terraqueous Globe 
fic for an Animal to live and act in, are ſufficient- 
ly ſtocked with proper Inhabitants: The watery 
Element (unfit, one would think, for Reſpiration 
and Life) abounding with Creatures fitted for it: 
its Bowels abundantly ſtored, and its Surface well 
beſpread. The Earth alſo is plentifully ſtocked in 
all its Parts, where Animals can be of any Uſe: 
not probably the deepeſt Bowels thereof indeed, 
being Parts in all likelihood unfit for Habitation 
and Action, and where a living Creature would 
be uſeleſs in the World; but the Surface every 

where abundantly ſtored. _ TY 
But that which is moſt conſiderable in this Mat- 
ter, and plainly ſheweth the divine Management 
in the Cale, is, that thoſe Creatures are manifeſtly 
deſigned for the Place in which they are, and the 
Uſe and Services they perform therein. If 3” the 
| | 1 
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(16) See Book VJ. Chap. 2. Note 8. 
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*ofſunt, aquam perſequuntur. Quin etiam Anatum ova _ 
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Animals of our Globe had been made by Chance, 
or placed by Chance, or without the divine Proji. 


dence, their Organs would have been otherwiſe 


than they are, and their Place and Reſidence eon. 


fuſed an jumbled. Their Organs (for inſtance) 


of Reſpiration, of Viſion, and of Motion would hay: 
fitted any Medium, or have needed none; their 
Stomachs would have ſerved any Food; and their 
Blood, and Covering of their Bodies been made for 
any Clime, or only ene Clime. Conſequently al 
the Animal World would have been in a confuſed, 
inconvenient, and diſorderly Commixture. One 
Animal would have wanted Food, another Habits 
tion, and moſt of them Safety. They would ha 
all flocked to one, or a few Places, taken up their 
Reſt in the Temperate Zones only, and covered one 
Food, the eaſieſt to be come ar, and molt ſpecioy 


in ſhew; and ſo would have poiſoned, ſtarved, ot 


greatly incommoded one another. But as the mat. 
ter is now ordered, the Globe is equally beſpread, 
ſo that no Place wanteth proper Inhabitants, not 
any Creature is deſtitute of a proper place, and al 
things neceſſary to its Life, Health, and Pleaſure, 


As the Surface of the Terraqueous Globe is co- 


vered with different Soils, with Hills and Vales, 


with Seas, Rivers, Lakes and Ponds, with diven 


Trees and Plants, in the ſeveral: Places; foal 
theſe have their Animal Inhabitants, whoſe Or- 
— of Life and Action are manifeſtly adapted to 

uch and ſuch Places and Things; whoſe Food 
and Phyſick, and every other Convenience oſ 
Life, is to be met with in that very Place appoint 
ed it, The Watery, the Amphibious (F), the ire 
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98 7 etiam admiratio nonnulla in beſtiit aquatilibus its, us 
gignuntur in terra + veluti Crocodili, fluviatileſque Teſtudinei, 
vu ædamque Serpentes ortæ extra aquam, ſimul ac pri mùm nil 
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Chap Of Avimnale, 169 
Inhabitants, and thoſe on the Dry-land Surface, 
and the Subterraneons undet it, they all Live and 
Act with Pleaſure, they are gay, and flouriſh in 
their proper Element and allotted Place, they 
want neither for Food, Cloathing, or Retreat ; 
which would dwindle and die, deſtroy, or poiſon 
one another, if all coveted the ſame Element, 
Place, or Food. 1 | 25 

Nay, and as the Matter is admirably well or- 
dered, yet conſidering the World's increaſe, there 
would not be ſufficient Room, Food, and other Ne= 
ceſſaries for all the living Creatures, without anos 
ther grand Act of the divine Wiſdom and Provi- 
dence, which is the Balancing the Number of Indivi. 
duals of each Species of Creatures, in that place ap. 
pointed thereto: Of which in the next Chapter. 
0 TO 201 | 
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% Providence. To which end, the great Author of Life 
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Room and Support only to ſuch a number of 
all ſorts of Creatures. And if by their doubling, 
trebling, or any other Multiplication of their 
Kind, they ſnould encreaſe to double or treble 
that number, they muſt ſtarve, or devour one a- 
nother. The keeping therefore the Balance even 
is manifeſtly a Work of the Divine Wiſdom an 


hath 


- 1 


„ —_—— 


linis ſepe ſupponi mus * [Pulli] deinde eas [matres] relin- 
auunt & effugiunt, cum primim aquam, quaſs naturalem 
de mum, videre potuerunt, Cic. de Nat, Deor, I. 2. c 48. * 

(1) i 


* 


hath determined the Life of all Creatures to ſuck 
a Length, and their Increafe to ſuch-a Number, 
proportional to their Ute in the World. The Life 
of ſome Creatures is long, and their Increaſe but 
ſmall, and by that means they do not over - ſtocl 
the World. And the ſame Benefit is effected, 
where the Increaſe is great, by the Brevity of ſuch 
Creatures Lives, by their great Uſe, and che fre. 
quent Occaſions there are of them for Food to 
Man, or other Animals. It is a very remarkable 
A of the Divine Providence, that uſeful Crea. 
tures are produced in great plenty (1), and others 
in leſs. The prodigious and frequent Increaſe of 
Inſects, both in and out of the Waters, may ex 
emplify the one : and tis obſervable in the other, 
that Creatures leſs uſeful, ot by their voracity 
pernicious, have commonly fewer Young, or do 
ſeldomer bring forth. Of which many Inſtances 
might be given in the voracious, Beaſts and Birds, 
But there is one ſo peculiar an Animal, as if made 
for a particular Inſtance in our preſent caſe, and 
chbe is the Cuntur of Pers (2): a Fol of that May: 
nitude, Strength and Appetite, as to ſeize not on- 
ly on the Sheep, and leſſer Cattel, but even the 
larger Beaſts, yea, the very Children too. Now 
theſe, as they are the moſt pernicious of Birds, ſo 

t Er 9% are 
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(1) Benigna circa hoc Natura, innoc ua eſculenta ani- 
malia fœcunda generavit. Plin. Nat, Hitt. I. 8. c. 55: 

(2) Captain J. Strong gave me this Account, together with 
a © xill-Feather of the (Cuntur or Condor of Peru.] On the 
; Coaff of Chili, they met with this Bird in about 33 S. Lit. 
wot far from Mocha, an [and in the South-Sea, - they 
it ſtting on a Cliff, by the Sea-fide ; that it was 16 Feet from 
— to Wing prove f : that the Spaniſh Inhabitants told 
#bem they <vere afraid of theſe Birds, left they ſhould prey u0" 
#beir Children. And the Feather be — I Faith the B. 
Gor) is 2 Feet, 4 Inches long ; tbe  Muill-part 5 Inches 
Jong, and 1 . Inch about in the largeſt Part. It weighed 3 &, 
17 F gr. and is of a dark browg Colour. Dr. Sloaxe in Phil. 
Tranſ No, 208. To 
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are they the moſt rare, being ſeldom ſeen, or only 
one, or a few in large Countries; enough to kee 
up the Species, but not to over. charge the World. 
Thus the Balance of the Animal World, is, 
throughout all Ages, kept even, and by a curious 
Harmony, and juſt Proportion between the in- 
ereaſe of all Animals, and the length of their 
Lives, the World is through all Ages well, but 
not over. ſtored. One Generation paſſeth away, and 
another Generation cometh (3) ſo equally in its 
Room, to balance the Stock of the Terraqueous 
Globe in all Ages, and Places, and among all 
Creatures, that it 13 an actual Demonſtration of 
our Saviour's Aſſertion, Matt. 10. 29. that the moſt 
incon 2 7 Creature, =_ a Sparrow 
(wo of which are or 4 Farthing) not fall on. 
the — w it ont a Father. þ 
This Providence of God is remarkable in every 
Species of living Creatures: but that eſpecial Ma- 
nagement of the Recruits and Decays of * 
| 55h | 0 
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To this Account the Doctor (ina Letter to Mr Ray, Mar. 
31. 1694. with other Papers of Mr. Ray's in my Hands) adds 
the Teſtimony of Foſ. Acofta, I. 4. c. 37. and Garcilaſſ de la 
Vega, who I. 8 c. 19. faith, There ave othey Foxuls, called Cun- 
tur, and by the Spaniards corruptly Condor, Many of theſe 
Reels baving been killed by the Spaniards, bad their Proportion 
taken, and from end to end of their Wings meaſured 15 or 16 
Feet. Nature to temper and allay their Fierceneſs denied them 
the Talons, which are given to the Eagle; their Feet being tipt 
with Clacvs like a Hen. However their Beak is ſtrong enough 
to tear off the Hide, and rip up the Bowels of an Ox. Two of 
them will attempt a Cow or Bull, and devour him. And it 
| bath often happened, that one of them alone hath aſſaulted Boys 

of ten or twelve Years of Age, and eaten them. Their Colour 
is black and white like a Magpie, It is well there are but fey 
of them, for if they were many, they would very much deftroy 
the Cattle. They have on the forepart of their Heads a Comb, 
not pointed like that of a Cock, but rather even, in the form 
a Razov, When they come to alight from the Air, they make 
ſuch an humming Noiſe with the f uiterin of their Wings, as 
is enough to aſtoniſh, or make a Man deaf , 

EX (4) The 
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172 Of the Mnler. Book IV 
ſa equally all the World over; deſerves our eſpe. 
cial Qbſervacion; In the beginning of the World, 
and ſo after Noah's Flood, the Longævity of Men, 
as it was of abſolute Neceflity to the more ſpeedy 
pling of the new World, fo is a ſpecial In. 
— of the Divine Providence in this Matter (j 
And the ſame Providence appears in the followin 
Ages, when the World was pretty well peopled, 
in reducing che common Age of Man then t9 
120 Years, (Gen 6. 3.) in proportion to the Oc. 
eaſions of the World at that time. And Jaftly 
when the World was fully peopled after the Flood, 
(as it was in the Age of Moſes, and ſo don to our 
preſent time) the Jeiſening the common Age of 
Nen $. $2597 Lad 3 Hanne: Man 
(4) The Diyine Providence doth not only appear in the 
Longevity af Man immodiately after the Creation and Flood, 
but alſo in their different Lo at thoſe two time, 
Immediately after the Creation, when the World was tobe 
peopled by one Man and one Woman, the Age of the greu- 
eſt part of thoſe an Record, was 900 Years and upwards, But 
after the Flood, when there were three Perforis, by whan 
the World was to be peopled, none of thoſe Patriarchs, er. 
cept. Shem, arrived to the Age of 500; and only the threo 
krſt of Shem's Line, viz. Arpbaxad, Salah, and Eber, came 
near that Age ; which was in the firſt Century after the 
Flood. But in the ſecond Century, we do nat find any 
reached the Age of 240. And in the third Century, (about 
the latter end of which Abraham was born,) none exc 
Texah arrived to 200 Years. By which time, the World wu 
ſa well Eee, (that part of it at leaſt where Abraban 
dwelt,) that they had builtCities, and began to be cantoned 
inta diſtinct Nations and Societies, under their refpeCive 
Kings; ſo that they were able to wage War, four Kings againſt 
five, Cen. 14 Nay, if the Accounts of Anian, Beroſus, Ma- 
net bu, and others, yea Africanus be to be credited, the World 
was ſo well peopled, even before the times we ſpeak of, 2 
to afford ſufficient Numbers for the great Kingdoms of 4 
ſyria, Ep, Perſia, Sc. But learned Men generally, with 
reat realon, rejett theſe as legendary Accounts. 

If the Reader hath a mind to ſee a Computation of the in- 
eſeaſe of Mankind inthe three firſtCenturies after the Flood, 
he may fiad two differcnt ones of the moſt learned —_— 
nop 
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Chap X. Of animals, 071 
Man to 50 or 80 Tears (J), (che Age mentioned 
by A4uſet, Pſal. 90. 10 f this, I ſay,) is manifeſtly 
an appointment of the ſame infinite Lord that ru- 
leth the World. For, by this means, the peopled 
World is kept at a convenient Stay, neither too 
full, nor too empty. For if Men (the generality 
of them, I mean) were to live now to Metbiſalab s 
Age of 969 Years, or only to Abraham's, long after 


* 
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ſhop Uſher, and Petavins, ay * with a Refutation of the 
ſo early beginning of the; Aſſyrian Monarchy, as a ez 
ſons for placing Abraham near 1000 Years after the Flood, 
in our moſt learned Biſhop Stillingfleet's Orig. Sacy Book III. 
See, 

( 5 That the common Ape of Man hath been the ſame iti 
all Ages ſince the World Was peopled - is, manifeſt from 
prop ane, , as well as ſacred Hiſtory. . To. paſs by others, 

lato lived to the Age of Sr, and was accounted an old Man 
And thoſe which Pliny reckons up, I. 7. c. 8. as rare Exam- 
ples of long Life, may for the moſt part be matched by our mo- 
dern Hiftories, eſpecially ſuch as Pliny himſelf gave credit 
unto; Dr. Plot hatli given us divers Inſtances in his Hiſtor 
of Oxfordſbire, C. 2-4 3. and C. S. 5 54. and Hiſtory of Sf 
fordſbire, C. g. 5 91, S Among others, one is of twelve 
Tenants of Mr. Biddulpb's, that together made 1000 Years 
of Age, But the moſt conſiderable Examples of aged Per- 
ſons among us, is of old Parre of Shropſhire; who lived 152 
Years 9 Months, according to the learned Dr. Harvey's ac 
count; and Henry Fenkins of Yorkſhire, who lived 169 Yeats 
according to the Account of my learned andingenious Frien 
Dr. Tancred Robinſon: of both which with others ſee Lotut b. 
Abridg. Phil. Tranſ.V. 3. p- 306. The great Age of Parre of 
Shropſhire, minds me of an Obſervation of the Reverend 
Mr. Plaxton, that in his two Pariſhes of Kinardſey-and Don- 
ington in Shropſhire, every ſixth Soul was 60 Years of Age 
or upwards. Phil. Tranſ. No. 310. „e en 

And if we ſtep farthet North into Scotland, we ſhall find 
divers recorded for their great Age. Of which I ſhall pre- 
ſent the Reader with only one modern Example of one 
Laurence, who married a Wife after he was 100 Years of 
Age, and would go out to Sea a Fiſhing in his little Boat, 
when he was 140 years old; and is lately dead of no other 
Diſtemper, but meer old Age, faith Sir Reb, Sibbald Prod. 
Hiſt. Nat. Scot. p. 44. &1. 3. 5. 4. | 1 
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too much over-run.; Or iſ the Age of Man wa 


one.; and before in 4g. 1542, converſed with by Pauld 
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ter the Flood, of 2 Years, the World would be 


limited to that of divers other Animals, to tes 
twenty, or thisty Years only, che . per of 
Mankind would be too faſt. But at the midi 
Rate mentioned, the Balance is nearby even, and 


as Xa = wo aac XX eos AMI. 


Life and Death keep an equal pace. Which equy. 
licy is ſo and harmonious, manikeſ 


an Inſtance of the Divine Management, that] 
ſhattfpend ſome Remarks upon it. 

It appeats from our beſt Accounts of theſe mat. 
ters, that in our Ewropeen Parts (6), ren 


| As for Foreigners, the Exempile would be endleſs, md 
therefore that of Fob: Ortrle Half ſufflee, WHO was as fl. 
mons for his Beard, as for being 11 Years of Age. Heyy 
but two Brabaxf'Ells f high; 20d his long grey Beard ve 
1 1330 : + 4 ö 0 , | 

38 Ell long. AIs. P 'are and Account *** be ſeen ig 
Nam. Germ. 3, Q 163. 17 $4 9 0 . ns 
Az for the 8 _— one he et 
Years by the helþ-of a certain Medicine, anch mary oth 
ſuch / Stories, Irlook upon them as fabulous. And no betta 
is that: of the Mandering Few, named Fob, Bubtadens, ſtil 


to ha vo been prtſent at our Saviour's Crucifixion ; althougd 
very ſerious Stories are told of his being ſeen at Au 


and in Franas, about the middle of the laſt Century but 


Sitſen, Biſhop off Siefevick; and before that, viz. in 1215 
ſeen and -convenſed with by an Armenian Archbiſhop's Gonile 
mam ; and by others at other times. 5 5 
If the Render hath a mind to ſee more Examples, hen 
meet with ſome of all. „in the learned Hatecills 1- 
poll p 18. where be! will alſo find that learned Author“ 
Opinion of the Cauſes of the Brevity and Length of Hi 
mane! Life, Tho Brevity thereof he attributeth to a too 
render Education, ſucking ſtrange Narſes, too hafty Mar- 
riages, but above all to Luxury, high Savices, ſtrong Li- 
uors, Oc. The Longevity of the Ancients he aleribes to 
emperance- in Meat and Drink, anointing the Body, the 
uſe of Saffron and Honey, warm Cloths, leſſer Doors and 
Windows, leſs Phyſick, and more Exerciſe, 
(6) The Proportions which Marriages bear to Births, and 
Births to Burjals in divers Parts of Eyrope, may be ſeen it 
un caſy View in this Table ; * Name 
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rr 0 Avimat, "225 
the fame is throughout the World; that, E ſay,) 
there is a centain Rate or Proportion in the Pr 
gation of Mankind. Such a number Marry (7), ſo 
many are Born, ſuch a number Die; in propor- 
tion to the number of Perſons in every Nation, 
Countx, or Pariſn. And as to Births, two things 
are very conſiderable: One is the proportion of 


Males 


Werten inDevan 1560 to 1649. [ 1 to 3% [1*26ta iI 
n Net 1560- to 1649.1 to 39 '1'6 to 1 
n Ronſbire for 118. V. 1 to 6 |1*6/ to. 1 
ee For Iz Years, | 1 to 3*7 Leite 7 
Harwood in Torkſhire 57 Years — te 3'4 23e 1 
infer; in Tex 109. Y cars to 46 1*08 to 1 
abort on the Main in 1695. I to: 377 1˙2 to 1 
Id Midd.andLower Marckin 1698, 5 377 I'9 to | 
TAK -E 
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rhrſbire from e 1658, a” IA to 1] 
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omin. of the N. of Pruſſia in 169, I & |! 
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Whiek Table I made from Major Graum 's Obſervations on 
the Bills of Mortality, Mr. King's Obſervations in the firſt 
ef Dr, Davenamt s Eſſays, and what I find put together. by 
my ingenious Friend Mt. Lowthorp, in his Abridg ment, Vol 3. 

668. and my own Regiſter of Uyminſter. That from Ayrbo- 

egiſter in Northamptonſvire, I had from the preſent Rector 
the learned and ingenious Mr. Vuſſe: and I was promile 
ſome Accounts from the North, and divers other — of 
this Kingdom, but have not yet received them; only thoſe 
of Leeds and Harepood in Yorkſbire, from my curious and in- 
genious Friend Mr. Thoresby, | | 

(7) The preceding Table ſhews, that Marriages, one with 
another, do each of them produce about four Births, not 
only in England; but in other Parts of Europe alſo; 
And by Mr King's Eftimate, (the beſt Computations 1 
＋ — of any, being derived from the beſt Accounts, ſuch 
as the Marriage, Birth, and Burial-AR, the Poll-Books, On 
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176 Of the Numbers Book Iv. 
Males and Females (8), not ina wide Proportion, 
not an uncertain, accidental number at all Adven. 
tures, but nearly equal. Another thing is, that: 
few more are Born than appear to Die, in any cer. 

| "ng * tain 


by his eſtimate, I ſay,) about 1 in 104 marry. For he judg. 
13 the number of * People in 8 to be abode ra 
Millions and a half ; of which about 41000 annually marry, 
As to what might be farther remarked concerning Marri:. 
es, in regard of the Rights and Cuſtoms of ſeveral Nati. 
ons, the Age to which divers Nations * Marriage, &. 
it would be endleſs, and too much out of the way to men. 
tion them. I ſhall only therefore, for the Reader's diyer. 
fion, take notice of the Jcer of La#antins, Pnare apud Bu. 
etas ſalaciſimus Fupiter deſiit liberos tollere ? Utrum ſeragens- 
ins fans, & ei Lex Papia 2 impoſuit ? Ladtant. Infiit, 
. 1. c, 16. By which Lex Papia, Men were * to 
marry after 60, and Women after 30 Years of Age. 
(8) Major Graunt, (whoſe Concluſions fgem to be well. 
graunded,) and Mr. King, —_— in the Proportions they 
zflignu to Males and Females, is latter makes in Londen, 
10 Males to be to 13 Females; in other Cities and Market. 
Towns, 8 to 9 ; and in the Villages and Hamlets 100 Males 
to 29 Females. But Major Graunt, both from the Lond 
and Country Bills faith, there are 14 Males to 13 Female, 
From whence he juſtly infers, That Cbriſtian Religion, jri- 
bibiting Polygamy,” is more agreeable to the Law of Naim, 
than | ee?" af and others that allow it. Chap. 8. 
This Proportion of 14 to 13, I imagine is nearly juſt, it 
being 2 to the Bills I have met with, as well as thoſe 
in Mr. Graunt. In the 100 Years, for example, of my own 
Pariſh-Regiſter, although the Burials of Males and Female 
were nearly equal, being 636 Males, and 623 Females in all 
that time ; yet there were baptized 709 Males, and but 675 
Females, which is 13 Females to 13% Males, Which inc- 
| uality ſhews, not only, that one Man ought to have but 
one Wife, but alſo that every Woman may, without R. 
gamy, have an Husband, if ſhe doth not bar her ſelf by t 
want of Vertue, by Denial, Sc. Alſo this Surpluſage of 
Males is very uſeful for the Supplics of War, the Seas, and 
other ſuch expences of the Men above the Women. 
That this is a Work of the Divine Providence, and not 
2 Matter of Chance, is well made out by the very Laws of 
Chance, by a Perſon able to doit, the ingenious and learn- 
8d Dr. Arbuthnot. He ſuppoſeth Thomay to lay 5 
: : +; | L on, 
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Chap. Xx. O Animals.” 177 
tain place (9): Which is an admirable Proviſion 


of the World; to ſupply unhealthful Places, where 
Death out- runs Life; to make up the Ravages of 
great Plagues, and Diſeaſes, and the Depredations 
of War and the Seas; and to afford a ſufficient 
number for Colonies in the unpeopled Parts of 
the Earth. Or on the other hand we may ſay, that 
ſometimes thoſe extraordinary Expences of Man- 
kind may be not only a juſt Puniſhment of the 
Sins of Men, but alſo a wiſe Means to keep the 
Balance of Mankind even; as one would be rea- 
dy to conclude by conſidering the Aſfiatick, and 
other the more fertile Countries, where prodigi- 
Jous Multitudes are yearly ſwept away with great 
WPlagues, and ſometimes War, and yet thoſe Coun- 
tries are ſo far from being waſted, that they re- 
main full of People. And 
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5 John, that for eighty two Years running, more Males ſhall 
be born than Females: and giving all Allowances in the 
Computation to Thomas's ide, he makes the odds againſt 
nen, that it doth not happen ſo, to be near five Millions 


Ages (according to the World's Age) to be near an infinite 
Number to one againſt Thomas, Vid. Phil. Tranſ. No. 328. 
(9) The foregoing Table ſhewsy, that in England in gene- 
ral, fewer Die than are Born, there being but 1 Death to 
1 22 Births. But in London more Die than are Born. So 
| *. Dr. Davenant's Tables, the Cities likewiſe and Market 
owns bury 1 . to one Birth. But in Paris they out- do 
London, their Deaths being 1 = to one Birth: the reaſon of 
Wwhich I conceive is, becauſe their Houſes are more eròwd - 
ed than in London. But in the Villages of England, there 
are fewer Die than are Born, there Slag but 1 Death to 
1 22 Births. And yet Major Grawnt, and Dr, Davenant, 
both obſerve, that there are more Breeders in London, and 
the Cities and Market-Towns, than are in the Country, 
notwithſtanding the London-Births are fewer than the Coun; 
Wtry ; the reaſon of which fee in Sraunt, Chap. J. and Da- 
venant ubi ſupr. p. 21. | | 
The laſt Remark I ſhall make from the foregoing Table 
Mall be, that we may from judge of the Healthful, 


peſy 


or the extraordinary Emergencies and Occaſions 


of Millions, of Millions, of Millions to one; but for Apes bf 
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178 Of the Numbers Book IV. 
this but admirable and plain Management ? Why 


ces theſe Proportions of Mankind, and all oha 
Creatures, this Harmony in the Generations oi 


mals ſhould ſo evenly be preſerved, proportionm 


be fo well balanced in all Ages and Places, with 
out the help of Almighty Wiſdom and Powe' 


either of Mankind, or of any other Creature (10 i 
eſpecially ſuch as are of a Ferine, not of a Dom 


or if we ſhould ſuppoſe the Deſtruction thereoth 
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And now upon the whole matter, what is d 


can the maintaining throughout all Ages and Ph 


Men be, but the — of one that ruleth th 
World! Is it poflible that every Species of Au 


to the Occaſions of the World? That they ſhoul 


How is it poſſible by the bare Rules, and blind Ak 
of Nature, that there ſhould be any tolerable pn 
portion, for inſtance, between Males and Femalg 


ſtick Nature, and conſequently out of the con 
mand and . of Man! How could lit 
and Death keep ſuch an even pace through all tt 
Animal World ! If we ſhould take it for grantel 
that, according to the Scripture Hiſtory, th 
World had a Beginning (as who can deny it (11) 


Nut: 
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neſs of the Places there mentioned. If the Year 1698 wi 
the mean Account of the three Marcks, thoſe Places bi 
the faireſt for being moſt healthful; and next to the 
Aynbo and Cranbrook for Engliſþ Towns. 

(10) Quid loquar, quanta ratio in beftiis ad perpetun 
conſervationem earum generis appareat ? Nam primum ali 
Mares, aliæ Feemine ſunt, quod perpetuitatis cauſa macliu 
ta natura of: Cic. de Nat. Deor. I. 2. c. 51. 

(11) Altho” Arifotle held the Eternity of the World, ft 
he ſeems to have retracted that Opinion, or to have had! 
different Opinion when he wrote his Metaphyſicks ; fot it 
his firſt Book, he affirms, that God is the Cauſe and Bey 
ning of all things : and in his Book de Mundo he fit 
Were is no doubt hut God is the Maker and Conſervater f 
things in the World And the Stoicks Opinion is well know! 
who ſtrenuouſly eoatended that the Contrivance and Peat 
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Naab's Had: How is it poſſible (after the World 
was repleniſhed) that in a certain number of Years, 
dy the greater Increaſes and Doublings of each 
Species of Animals; that, I ſay, this rate of Daub- 
ling (12) ſhould ceaſe ; or that it ſhould be com- 
penſated by ſome other means That the World 
ſhould be as well; or better ſtocked than now it is, 
in 1656 Years (the time between the Creation 
and the Flood, this) we will ſuppoſe may be done 
by the natural Methods of each Species Doubling 
or Increaſe : But in double that number of Years, 
or at this diſtance from the Flood, of 4000 Years, 
that the World ſhould not be over ſtocked, can 
never be made out, without allowing an infinite 
Providence. . | 
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of the Heavens, and Barth, and all Creatures was owing to 4 
wiſe, intelligent Agent. Of which Tilly gives a large Account 
in his ſecond Book de Nat. Deor. in the Perſon of Balbus; 

(12) I haye before in Note q. obſerved, that the ordinary 
rate of the Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; 
but ſome have much exceeded that. Babo, Earl of Aben- 
ſperg, had thirty two Sons and eight Daughters, and being 
invited to Hunt with the Emperor Hemry II. and bring but 
4 tew Servants, brought only one Servant, and his thirty two, 
Sons. To theſe many others might be added; but one of 
the moſt remarkable Inſtances I have any where met with, 
is that of Mrs. Honywood, mentioned by Hakewill, Camden, 
and other Authors ; but having now before me the Names, 
with ſome Remarks (which I received from a pious neigh 
bouring Deſcendant from the ſame Mrs, Honywood.) I ſhall 
give a more particular Account than they. Mrs. Mary Hos 
2 was Daughter, and one of the Co-Heireſſes of Robert 

twaters, Eſq; of Lenham in Kent, She was Born in 1527, © 
Married in February, 1543+ at ſixteen Years of Age, to her 
only Husband Robert Honywood, of Charing in Kent, Eſq ; 
She died in the ninety third Year of her Age, in May 16 20. 
She had fixteen Child 


A rr e reer _ „ 


q | ren of her own Body. ſeven Sons end 
5 nine Daughters; of which oth had no Ie, three died 
[4 young, and the youngeſt was ſlain at Newport-Battle, Fune 


20, 1600. Her Grand-Children in the ſecond Generation, 
wete one hundted and fourteen; in the third two hun- 
N 4 dred 
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1 conclude then this Obſervation with the Pfal. 

miſts Words, Pſal»104.29, 30. Thou bideſt thy Far, 

all Creatures are troubled, thou taleſt away their Breath, 

they Die, and return to their Duſt. Thou ſendeſt for 
thy Spirit, they are Created, and thou reneweſt the Fan 
of the Earth. * 


— — — 


CHAP. Xl. 
Of the Food of Animals. 


T H E preceeding Reflection of the Pſalmil, 
mindeth me of another thing in commontg 
Animals, that pertinently falleth next under Con- 
ſideration, which is the Appointment of Food, men. 
tioned in ver. 27, 28, of the laſt cited 104 Pſaln 
Theſe [ Creatures] wait all upon thee : that thou may 
give them their Meat in due Seaſon. That thou giviſ 

them, they gather : thou openeſt thy Hand, they 1 


i 
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dred and 1 and nine in the fourth Generiti- 
on. So that ſhe could ſay the ſame that the Diſtick doth, 
made of one of the Dalburg's Family of Baſt: 
I 2 4 
Mater ait Nate, dic Nees, filia Natam 
5 6 
Ut moneat, Nate plangere Filiolam. 
- PEE 1a | 4 
Riſe up Daughter, -_ go to thy Du ies, for ber Daugliin 


5 1 
Daughter hath a Da 2 Mrs. Honywood was a very pr 
pair, 


ous Woman, afflicted, in her declining Age, with De 

in ſome meaſure ; concerning which, ſome Divines on: 
diſcourſing with her, ſhe in a Paſſion ſaid, She was 41 cn. 
tainly damned as this Glaſs is broken, throwing 2 Ven 
Glaſs againſt the Ground, which ſhe had then in her Hand, 


as -w Glaſs eſcaped breaking, as credible Witneſſes it 
t . | 
wy (1) E.. 


* e WF _0vY_ WP TT 


7 


Chap. XI. Of Animals. 181 
filled with good. The ſame is again aſſerted in Pa). 
I45- 15. 16. The Eyes of all wait upon thee, and thou 
giveſt —_— _ 8 * 1 thy 
Hand, and [atisfieſ t e living thing. 
What 4 P. miſt here ares, affords — glo- 
rious Scene of the Divine Providence and Manage- 
ment. Which (as I have ſhewed it to concern it 
ſelf in other leſſer things) ſo we may preſume doth 
exert it ſelf particularly in ſo grand an Affair as 
that of Food, whereby the Animal World ſubfiſts. 


And this will be manifeſted, and the Pſalmiſs Ob- 


ſeryations exemplified, from theſe fix following 
Particulars. 
1. From the ſubſiſting and maintaining ſuch a 


© large Number of Animals throughout all parts of 
che World. 


2. From the proportionate Quantity of Food to 
the Eaters. | | 

3. From the variety of Food ſuited to the vari- 
ety of Animals : or the delight which various Ani- 
mals have in different Food. 

4. From the peculiar Food which peculiar Pla- 


ces afford to the Creatures ſuited to thoſe Places. 


5. From the admirable and curious Apparatus 


nade for the gathering, preparing, and digeſtion 


of the Food. And, 


6, and laſtly, From the great Sagacity of all Ani- 


; mals, in finding out and providing their Food. 


I. It is a great Act of the Divine Power and 


= Wiſdom, as well as Goodneſs, to provide Food 


for ſuch a World of Animals (1), as every where 


poſſeſs 


—— 
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(1) Paſtum animantibus large & copios natura eum, qui 
curque aptus erat comparavit. Cic. de Nat. Deor. I. 2. c. 47. 
le Deus ef, — qui per totum orbem armenta dimiſit, qui 
gregibus ubique pa ſſim vagantibus pabulum præſtat. Senec. de 
6 


Benef, I, 4. Co ©, . 
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poſſeſs the Terraqueous Globe; on the dry Land 
and in the Sea and Waters; in the Torrid and 
Frozen Zones, as well as the Temperate, Tha 
the Temperate Climates, or at leaſt the fertile 
Valleys, and rich and plentiful Regions of the 
Earth; ſhould afford Subſiſtence to many Animals, 
may appear leſs wonderful perhaps. But that in 
all dcher the moſt unlikely places for Supplies, ſuf. | 
ficient Food ſhould be afforded to ſuch a prodig. 
ous number, and ſo great variety of Beaſts, Bird; 
Fiſhes and Inſects, is owing to that Being, why 
hath as wiſely adapted their Bodies to their Place 
and Food, as well as carefully provided Food for 
their Subſiſtence there,” 7 
But I ſhall leave this Conſideration, becauſe it 
will be illuſtrated under the following Point; 
and proceed. F977 007 
2. To conſider the adjuſtment. of the quantity 
of Food in proportion to the Eaters, In all place; 
there is generally enough, nay ſuch a ſufficiency,a 
may be ſtiled a Plenty; but not ſuch a Superfluity, 
as to waſt and corrupt, and thereby annoy the 
World. But that which is particularly remarkable 
here is, that among the great variety of Foods, the 
moſt uſeful is the moſt plentiful, moſt univerſal, ea 
ſieſt propagated, and moſt patient of Weather, and 
other Injuries, As the herbaceous Eaters (for 
inſtance) are many, and devour much; ſo the Dj. 
land Surface we find every where almoſt natural 
carpeted over with Graſs, and other agreeable 
wholſome Plants ; propagating themſelves in1 
manner every where, and ſcarcely roy 
the Weather, the * or any Art. So likewilt 
_for Grain, eſpecially, ſuch as is moſt uſeful, hon 
eaſily 1s it cultivated, and what a large Increaſe 
doth it produce ? Pliny's Example of Wheat (2) ö 
* Lf 1 | | N 4 
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(2) Tritico nibil eſt fertilius: hoc ei natura tribuit, quonian 
eo maximꝭ alat hominem : utpote cum e modio, ſi ſit , þ 
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ficient Inſtance in this matter; which (as that cu- 
rious Heathen obſerves) being principally uſeful 
to the ſupport of Man, is eaſily propagated, and 
in great plenty. And an happy Faculty that is of 
it, that it can bear either extreams of Heat or 
Cold, ſo as ſcarce to refuſe any Clime. i 

3, Another wiſe Proviſion the Creator hath 
made relating to the Food of Animals is, that va- 
ri6us Animals delight in various Food (3); ſome 
in Graſs and Herbs; ſome in Grain and Seeds; 
ſome in Fleſh ; ſome in Inſects; ſome in this (4), 
ſome in that; ſome more delicate and nice, ſome 
voracious and catching at any thing. It all delighe- 
ed in, or ſubſiſted only with one ſort of Food, 
there-would not be ſufficient for all ; but every 
variety chuſing various Food, and perhaps abhor- 
ring that which others like, is a great and wiſe 
means that every Kind, hath enough, and often- 
times fomewhar to ſpare. _ ON f 
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lum 150 modii reddantur. Mifit D. Auguſto procurator - 
ex ano grano (vix credibile dictu) 4750 pancis minus germina. 
— 1 ſfpmiliter $40 ftipulas ex uno grano. Plin, Nat. 
I. 18. c. 10. nn : ; ) + 

(3) Sed illa quanta benignitas Nature, quid tam multa ad 
veſcendum, tam varia, tam jucunda gignit : neque ea uno 
tempore anni, wt emp- & novitate delectemur & copia. Cic. 
de Nat. Deor. I. 2. c. 53 

(4) Swammerdam obſerves of the Ephemeron. Worms, that 
their Food is Clay, and that they make their Cells of the 
fame, Upon which occaſion he Lich of Moths, that eat 
Wogl and Fur, There are two things very conſiderable. 1, 
"That the ' Cells they make 'to themſelves, wherein they live, 
and with. which (as their Houſe, Tortoiſe-like) they move from 
Place to Pars they make of the Matter next at hand. 2. That 
they feed alſo on the ſame, therefore when you find their Cells, 
or rat ber Coats or Caſes to be made of Yellow, Green, Blue or 
Black-Cloath, you will alſo Part their Dung of the ſame Colour, 
Swammerd, Ephem. vita, Publiſhed by Dr. Tyſon, Chap. 3. 


Ser; (5) Job 
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I i deſerves to be reckoned as an Act of the Dj, 
vine Appointment, that what is wholeſome Foo) Ml 
to one, is nauſeous, and as a Poyſon to another, 
what is a ſweer and delicate Smell and Taſte t 
one, is fœtid and loathſome to another. By wich 
means all the Provifions the Globe affords a 
well diſpoſed oſ. Not only every Creature is wel 
provided for, but a due Conſumption is made d 
thoſe things that otherwiſe would encumber the 
World, lie in the way, corrupt, rot, ſtink and an, 
noy, inſtead of cheriſhing and refreſhing it. For 
our moſt uſefal Plants, Grain and Fruits, wou 
mould and rot; thoſe Beaſts, Fowls and Fiſhes 
which are reckoned among che greateſt Daintie; I 
would turn to Carrion, and POY on us : Nay, thoſe 
Animals which are become Carrion, and m 
other things that are noyſome, both on the Dry. 
land, and in the Waters, would be great Anno). 
ances, and breed Diſcaſes, was it not for the Pro- 
viſion which the infinite Orderer of the World 
hath made, by cauſing theſe things to be ſweet, 
pleaſant, and wholſome Food to ſome Creature 
or other, in the place where thoſe things fall: to 
Dogs, Ravens, and other voracious Animals, for 
inſtance, on the Earth; and to rapacious Fiſhes, 
and other Creaturesinhabiting the Waters, 
Thus is the World in ſome meaſure kept ſweet 
and clean, and at the ſame time, divers Species 
Animals ſupplied with convenient Food. Which W 
Providence of God, particularly in the Supplies 
afforded the Ravens, is divers times taken notice 
of in the Scriptures (5); but whether for the Rea- 
ſons now hinted, or any other ſpecial Reaſons, | 
ſhall not enquire. Thus our Saviour, Lale 12.24 
Confider the Ravens; for they neither ſow nor reap, wh 
neit 
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(5) Fob 38. 41. Pſal. 14). 9. 
(6) Ariftt 


| 
| 


W Climates (10), the various Soils, the Seas, the 
. ; Waters, 


= gant longius. Nat. Hiſt. I. 10. c. 12 


neither have Starebouſe, nor Barn, and God feedeth 
them. It is. 2 manifeſt Argument of the Divine 
Care and Providence in ſupplying the World with 
Food and Neceſſaries, that the Revens, accounted 
as unclean, and little regarded by Man, deſtitute 
of Stores, and that live by Accidents, by what 
falleth here and there; that ſuch a Bird, I ſay, 
ſhould be provided with ſufficient Food; eſpeci- 
ally if that be true, which Ariforle (6), Pliny (7), 
and Alien (8) report of their unnatural Affecti- 


on and Cruelty to their Young: That they ex- 


«© pel them their Neſts as ſoon as they can fly, and 


te then drive them out of the Country. 


Thus having conſidered the wiſe Appointment 


oſ che Creator, in ſuiting variety of Food to va- 


riety of Animals: Let us in the 

th place, Take a View of the peculiar Food 
which particular Places afford ro the Creacures 
inhabiting therein. eg 

It hath been already obſerved (9), that every 
Place on the Surface of the Terraqueoys Globe is 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to each re- 
ſpective Place. Now it is an admirable Act of the 
Divine Providence, that every Place affords a 
proper Food to all the living Creatures therein. 
All the various Regions of the World, the different 
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(5 Aviſtot, L 9. e. Þ Hiſt. Animal. 
(7) Pliny affirms this of the Crow as well as Raven : Ce- 
tere omnes [i. e. Cornices] ex eodem genere pellunt nidis pullos, 
ac vol are cogunt, ficut & Corvi, qui robuſtos ſuos fatus fu- 
(8) Var. Hip. 1 
2 2 ends Natere 4 7 

0} 4amiranaa Nature diſpenſatio eſt, ut aliter, alioque 
modo, tempore, & induſtria colatur terra | cer aliter 
Ethiopia, &c. Quoad Ag uilonares, hoc certum eſt, in pleriſ- 
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Waters, nay our very Putrefactions, and moſt na. 


ſty Places about the Globe as they are inhabited 
by ſome or other Animal, ſo they produce ſons 


proper Food or other, affording a comfortabb 
Subſiſtence to the Creatures living there. I might 
for Inſtances (11) of this, bring the great variety 
of Herbs, Fruits and Grains on the Earth, th 
large Swarms of Inſects in the Air, with even 
other Food of the Creatures reſiding in the Earth, 
or fly ing in the Air. But I ſhall ſtop at the + 


ters, becauſe the Pſalmift, in the fore cited 1044 


Pſalm, ſpeaks with relation to the eſpecial Proyi. 
ſion for the Inhabitants of the Waters; and alſo 


by reaſon that many Land Animals have their 


chief Maintenance from thence. 
. lr 
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que agris Veſtrogot borum, parte objecta Meridionali Page, Hu. 
deum ſpatio 36 Dierum a ſemine projecto maturum colligi, bu 
eſt a fine Funii uſque medium Auguſti, aligu and celerius. & 
namque mdturitas ex ſoli natura, aerifque clementia, ac bn 


mo#e lapillorum fovente radices, Soleque torrente, neceſſari 
provenit, ut ita naſcatur, ac maturetur, Yaleſqj 7 ſex n- 
dines in numero ariſte babent. Ol. Mag. Hiſt: I. 15. 6. 


rata & paſcua tantalwxuriant graminum ubertate, ac d. 
ver ſita te, ut neceſſum ſit inde arcere jumenta, ne nimio herhs- 
rum eſu crepent, &c. Id. ib. I. 19. c. 36. ; _ , 

(11) Among the many noble Contrivances for Food, Icat- 
not but attribute that univerſal Aliment, Bread, to the Re- 
velation, or at leaſt the Intpiration of the Creator and Con- 
ſervator of Mankind; not only becauſe it is a Food uſed in 
all, or moſt Parts of the World ; but eſpecially becauſe it 1 
of incomparable Uſe in the great Work of Digeſtion, great- 
ly aſſiſting the Ferment, or whatever 'cauſes the Digeſtion 
of the Stomach. Of which take this Example from the 


noble Mr. Boyle. He extracted a Menſtruum from Bread 
„ alone, that would work on Bodies more. c than 


om padt 
many hard Minerals, nay even on Glaſs it ſelf, and do 
many things that Aqua-fortis could not do Yet by 
no means was this ſo corroſive a Liquor as 49. Fort. ot ug 

the other acid Menffruum®”, Vid. the ingenious and lear- 


cc 
ce 
c 
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ned Dr. Harris's Lex. Tech. verbo Menſtruum, where the 


way of preparing it may be met with. 
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Now one would think, that the Waters were a 
yery unlikely Element to produceFood for ſo great 
2 Number of Creatures, as have their Subſiſtence 
from thence. But yet how rich a Promptuary is 
it; not only to large multicudes of Fiſhes, but alſo 
to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds! From the largeſt Leviathan, which the 
pſalmiſ ſaith (12), playeth in the Seas, to the ſmal- 
left Mite in the Lakes and Ponds, all are plenti- 
tully provided for; as is manifeſt from the Fatneſs 
of their Bodies, and the Gaiety of their Aſpect 
d | 
And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable ; 
not only by the Germination of divers aquatick 
Plants there, -but particularly by appointing the 
Waters to be the Matrix of many Animals, par- 
ticularly of many of the Inſect-kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma- 
ny appettaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And beſides theſe, what prodigious Shoals 
do we find of minute Animals, even ſometimes 
diſcolouring the Waters (13)! Of theſe (not only 
in the Water, but in the Air and on Land) I have 
always thought there was ſome more than ordi- 
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(12) Pſal. 104. 26. 
(. 3) The Inſects that for the moſt part diſcolour the Wa. 
ters, are the ſmall Inſc&s of the Shrimp-kind, called by 
Swammerdam, Pulex aquaticus arboreſcens. Theſe I have 
often ſeen ſo numerous in ſtagnating Waters in the Summer 
Months, that they have changed = colour of the Waters 
to a pale or deep Red, ſometimes a Yellow, according to 
the Colour they were of Of this Swammerdam hath a 
pretty Story told him by Dr. Florence Schuyl,' viz. Se aliquan- 
do Studiis intentum, magno quodam & horrifico rumore fuiſſe 
| | | tur- 


nary Uſe intended by the All- wiſe Creator. Ani 
having bent many of my Obſervations that way, 
Lhave — found it accordingly to be. Fot 
be they never ſo numberleſs or minute, thoſe 4 
nimals ſerve for Food to-ſome Creatures or other, 
Even thoſe Animalcules in the Waters, diſcovery 
ble only with good Microſcopes, are a Repaſt u 
others there, as I have often with no leſs admin. 
tion than pleaſure ſeen (14). k. 
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turbatum, & ſimul ad cauſam ejus inquirendam excitatun 
verum ſe vix eum in finem ſurrexiſſe, cum Ancilla ejus pœne tr. 
animis adcurreret & multo cum ſingultu „ omnem Lig. 
duni [Batavorum] aquans eſſe mutatam in NN 
cauſe of which upon Examination he found to be only fron 
the numerous Swarms of thoſe Pulices. V. Swamm. Hit, 
Inſedt. P. 70: | 

The Cauſe of this great Concourſe. and Appearance of 
thoſe little Inſects, I have frequently obſerved to be to per- 
form their Coit ; which is commonly about the latter cad 
of May, and in Fune. At that time th ae, Famer 
ous, frisking and catching at one another; of 
them conjoined Tail to Tail, with their Bellies inclined one 
towards another. | 

At this time alſo they change their Skin or Slowgh ; which 
I conceiye their rubbing againſt one another mightily pro- 
moteth. And what if at this time they. change theis Quit 
ters ? Vid. Book VIIT Chap. 4. Note 6. 

Theſe ſmall Inſects, as they are very numerous, ſo ut 
Food to many Water- Animals. I have ſcen not only Dub 
ſhoyel them up as they ſwim along the Waters, bnt diven 
Iaſects alſo deyour them, particularly ſome of the middle- 
fized Squille aquatice ; which arc very voracious Inſcts. 

(14) Beſides the Pulices laſt mentioned, there are in the 
Waters other Animalcules very numerous, which are ſcarce 
viſible without a Microſcope. In May, and the Summet 
Months, the * Scum on the top of ſtagnating Waters, u 
nothing elſe but prodigious Numbers of theſe Animalcules 
So is likewiſe the green Colour in them, when all the Watet 
ſcems green. Which Animalcules, in all probability, ſerve 
for Food to the'Pulices Aquatici, and other the minuter Ani- 
mals of the Waters. Of which I gave a pregnant Inſtance 
in one of the Nymphe of Gnats, to my Friend the late ad. 
mirable Mr. Ray, which he was pleaſed to publiſh in the lat 
Edition of his Wiſdom of God in the Creation, p. 430. (15) 
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But now the uſual Objection is, that Neceſſity 
maketh Uſe (15 ). Animals muſt be fed, and they 
make uſe of what they find: In the deſolate Regi- 
ons, and in the Waters, for inſtance, they feed 
upon what they can come at; but, when in great- 

er plenty, they pick and chuſe. | 
ut this Objection hath been already in ſome 
meaſure anſwered by what hath been ſaid ; . 
K plainly 


Paſſemus, ſed quod natum'ft, id procreat uſum, 
And afterwards, | 

Propterea capitur Cibus, ut ſuffulciat artus, 

Et recreet vireis interdatus, atque patentem 

Per membra ac venas ut amorem obturet edendi. 

And after the ſame manner he diſcourſeth of Thirſt, and 
divers other things. Vid. Lucret. I. 4. v. $31, &c. 

Againſt this Opinion of the Epicureans, Galen ingeniouſly 
argues in his Diſcourſe about the Hand. Non enim Manus 
ip/e (faith he) bominem artes docuernnt, ſed Ratio. Manus 
autem ipſe ſunt artium organa ; ficut Lyra muſici ---==Lyru 
muſecam non docuit, ſed eft ipſius artifex per eam qua prædi- 
tus eft, Rationem : agere autem non poteſt ex arte abſque or- 
ganit, ita & unaquelibet anima | pom. quaſdam à ſua ip- 
ſus ſubſtantia obtinet, --—= Þuod autem corporis particule ani- 
mam non impellunt, --= manifeſts videre licet, 7 animalia re- 
cen! nata conſideres, que quidem priùs agere conantur, quam 
perfectas babeant particulas. Ego namque Bovis vitulum cor- 
nibus petere conantem ſæpenumero vidi, antequam ei nata eſ- 
ſent cornaa : Et pullum Equi calcitrantem, &c. Omne enim 
animal ſue ipſius Anime facultates, ac in quos uſus partes ſus 
polleant maxim?, nullo doctore, preſentit. — * igit ur 
ratione dici poteſt, ani malia partium uſus à partibus doceri, 
cum & antequam illas babeant, hoc cognoſcere videantur ? Si 
igitur Ova tria acceperis, unum Aquile, alterum Anatis, re- 
liquum is, & calore modico foveris, animaliaque ex- 
cluſeris , illa quidem alis volare conantia, antequam volare 
poſſent ; hoc autem revolvi videbis, & ſerpere affeFans, quam- 
vis molle adbuc & invalidum fuerit. Ee fi, dum perfecta e 
rent, in una eademque domo nutriveris; deinde ad locum ſub- 
dialem ducta emiſeris, Aquila quidem ad ſublime ; Anas au- 
tem in paludem; =- =Serpens vero ſub terra irrepet === Animalia 
. ＋ — — — magis quam Ratione _— — 

uam [Tg artificiola] expreere Apes fingere alveolos, & c. 
Galen 2 Part. I. c. 3. 2 (16) 


(15) Nil adeo Ire netum'ft in Compose, ut uti 
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injurious to them. 


will demonſtratively appear, if we take a Survey, 


plainly argues Delign, and a ſuper- intending 
Wiſdom, Power and Providence in this ſpecig 
buſineſs of Food. Particularly the different de 
light of divers Animals in different Food, ſo thy 
what is Nauſeous to one, ſhould be Dainties 9 
another, is a manifeſt Argument, that the allo 
ment of Food is not a matter of meer Chance, by 
entailed to the very Conſtitution and Nature i 
Animals ; that they chuſe this, and refuſe thy, 
not by Accident, or Neceflity, but becauſe th; 
one is a proper Food, agreeable to their Conf; 
tution, and ſo appointed by the infinite Contrive 
of their Bodies x and the other is diſagreeable ani 


But all this Objection will be found frivolou 
and the Wiſdom and Deſign of the great Creator 


5thly, Of the admirable and curious Apparaty 
in all Animals, made for the Gathering, Prep! 
ring and Digeftion'of their Food. From the ver 
firſt Entrance, to the utmoſt Exit of the Food, we: 
find every thing contrived, made and diſpoſe 
with the utmoſt Dexterity and Art, and curioul- 
ly adapted to the Place the Animal liyeth in, aul 
he Food it is to be nouriſhed with. | 
Let us begin with the Mouth. And this we find 
in every Species of Animals, nicely conformable 
ro the Uſe of ſuch a Part; neatly fized and ſhaped WI 
for the catching of Prey, for the gathering ot 
receiving Food (16), for the formation of * > 
an 


— 


(16) Alia dentibus predantur, alia unguibus, alia roſtri 44. 
uncitate carpunt, alia latitudine Llejuſdem] ruunt, alia dei. 
mine excavant, alia ſugunt, alia lambunt, ſorbent, mandim, 
vorant. Nec minor varietas in Pedum miniſterio, ut rapiam, 

_diftrabant, teneant, premant, pendeant, tellurem ſcabere a 
eeſſent. Plin, Nat. Hiſt, I. 10, c. 71. 


(17) be. 


— 
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Chap» XI. i Of Animals. "0 191 
and every other ſuch like Uſe (17). In ſome 
Creatures it is wide and large, in ſome little and 
narrow: in ſome with a deep Inciſure up into the 
Head (18), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorter Inciſure, for the gathering and holding of 

herbaceous Food. | | 
In Inſects it is very notable. In ſome forcipated ; 
to catch hold and tear their Prey (19). In ſome 
| acu- 


— 


ꝓ— — 


(17) Becauſe it would be tedious to reckon up the Bones, 
Glands, Muſcles, and other Parts belonging to the Mouth, 
it ſhall ſuffice to obſerve, that, for the various Services of 
Min's Mouth, befides the Muſcles in common with other 
Parts, there are five Pair, and one ſingle one proper to the 
Lips only, as Dr. Gibſon reckons them : but my moſt dili- 

ent and curious Friend the late Mr. er diſcovered a 

h Pair. And accordingly Dr. Drake reckons fix Pair, and 
one ſingle one proper to the Lips. L. 3. c. 13. 

(18) Galen delerves to be here conſulted, who excellently 
argues againſt the caſual Concourſe of the Atoms of Epicu- 
rus and Aſclepiades, from the provident and wiſe Formation 
of the Mouths of Animals, and their Teeth anſwerable 
thereto, In Man, his Mouth without a deep Inciſure, with 
only one canine Tooth on a ſide, and flat Nails, becauſe, 
faith he, Hic Natura cert ſciebat, ſe animal manſuetum ac 


civile effingere, cui robur & wives eſſent ex ſapientia, non ex 


corporis fortitudine. But for Lions, Wolfs and Dogs, and all 
ſuch as are called Kapyagiymis, (or having ſharp, ſerrated 
Teeth) their Mouths are large, anddeep cut; Teeth ftron 
and ſharp, and their Nails . large, ſtrong and — 
* to holding and tearing. Vid. Galen de Uſ. Part. 
428885 
(19) Among Inſects the Squille aquatice, as they are very 
rapacious, ſg are accordingly provided for it: Particular] 
the Squilla 4quatica maxima recurva (as I call it) who hath 
ſomewhat terrible in its very Aſpect, and in its Pofture in 
the Water, eſpecially its Month, which is armed with lo 
ſharp Hooks, with which it boldy, and greedily — 
any thing in the Waters, even one's Fingers. When the 
have ſeized their Prey, they will ſo tenaciouſly hold it wit 
their forcipated Month, that they will nor part therewith, 
even when they are taken out of the Waters, and gre 
a bout 


- - ſack their Blood. And in others ſtrongly rigped 
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aculeated, to pierce and wound Animals (20), ani 


| 
with Jaws and Teeth, to gnaw and ſcrape out thei; 
Food, to carry Burdens (21) to perforate the 
Earth, yea the hardeſt Wood, yea even Stones them 
ſelves, for Houſes (23) to themſelves, and Neſts ſu 
their Young. e 
about in one's Hand, I have admired at their peculiar wy 
of — their Food; which is done by piercing thei 
Prey with their Forcipes (which are hollow) and fuckin 
the Juice thereof through them. 
The Squilla here mentioned; is the firſt and ſecond i 
«4 s Theat. Inſect. I, 2. c. 37. +» 
(20) For an Inſtance of Inſe&s endued with a Spear, [ 
ſhall, for its peculiarity, 8 upon one of the ſmalleſt, if 
not the very ſmalleſt of all the Gnat-kind, which I all 
Culex minimus nigricans maculatus ſanguiſuga. Among u 
in Eſſex, they are called Nidiots, by Mouffet Midges. ti 
about 2 of an Inch, or ſomewhat more long, with ſhon 


1 plain in the Female, in the Male feather d, ſome. 


Antenne 
what like a Bottle-bruſh. It is ſpotted with blackiſh $ 
eſpecially on the Wings, which extend a little A 
Body. It comes from a little ſlender Eel-like Worm, of: 
dirty white Colour, ſwimming in ftagnating Waters by 
wrigling Motion ; as in Fig. 5. 

Its Aurelia is ſmall, with a black Head, little ſhort Horn, 
a ſpotted, flender, rough Belly, Vid. Fig. 6. It lies quietly 
on the top of the Water, now and then gently wagging it 
ſelf this way, and that. 

Theſe Gnats are greedy Blood-ſuckers, and very trouble- 
ſome where numerous, as they are in ſome Places near th: 
Thames, particularly in the Breach-waters that have — 
befallen near us, in the Pariſh of Dagenbam; where I fou 
them fo vexatious, that I was glad to get out of thoſe Marſh» 
es. Yea, I have ſeen Horſes 5 ſtung with them, that they 
have had drops of Blood all over their Bodies, where they 
were wounded by them. 

I have given a Figure (in Fig. 7.) and more particulu 

Deſcription of this Gnat, ' vers although # be common, 
it is no where taken notice of by any Author I know, ex- 
cept Mouffet, who, I ſuppoſe, means theſe Gnats, which 
he calls Midges, c. 1 3. p. 82. | 

(21) Hornets and Waſps have ſtrong Jaws, toothed, where- N 
with they can dig into Fruits, for their Food ; as alſo gnaw 
and ſcrape Wood, whole Mouthfuls of which they cat 
away to make their Combs. Vid. infr. Chap. 1 3. Not. 2. 

(22) Monſieur de la Voye tells of an ancient Wall of * 


* 
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And laſtly, in Birds it is no leſs remarkable. In 
the firſt place, it is neatly ſhaped for piercing the 
ir, add making way for the Body thro! the airy 
Regions. In the next place, it is hard and horny, 
| ich is a good Supplement for the want of Teeth, 
and cauſeth the Bill to have the Uſe and Service 
ff che Hand. It's hooked Form is of great uſe to 
he fapacious Kind (23), in catching and holding 
heir Prey, and in the Comminution thereof by 
eating; to others it is no leſs ſerviceable to their 
limbing, as well as neat and nice Comminution 

pf their Food (24). Its extraordinary Length and 
lenderneſs is very uſeſal to ſome, to ſearch and 
prope for their Food in mooriſh Places (25); as 
ics Length and Breadth is co others, to hunt and 
earch in muddy places (26) : and the contrary 


Form, 
—— — ͥ — — 


tone in the Benedictines-Ably at Caen in Normandy, fo eaten 
ith Worms, that one may run ones Hand into moſt of the 
vities : That theſo Worms are (mall and black, lodging in 
greyiſh Shell; that they have large flattiſh Heads, a large 
Mouth, with four black Jaws, c. Phil. Tranſ. W. 18, + 
(23) Pro is [Labris) cornea & acuta Volucribus Roſtyg. 
em rapto viventibus adunca : collecto recta : berbas ruenti- 
WW limumqus lata, ut Suum generi. Fumentis vice manis 
Wd colligenda pabula : ora apertiora laniatu viventibi i, Plin, 
Nat. Hiſt. I. 11: c. 37. ; | 2 
= (24) Parrots have their an nicely adapted to theſe Set- 
Wvices, being hooked, for climbing and reaching what they 
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1, ade occaſion for; and the lower Jaw being compleatl 
I ted to the Hooks of the upper, they can as minutely "ann 4 
if their Food, as other Animals do with their Teeth. 


MW (25) Thus in Woodeocks, Snipes, & who hunt for Worms 
Win mooriſh Ground, and; as Mr. Willugbby ſaith, live alſo 
Won the fatty unftuous Humour they ſuck out of the Earth, 
o alſo the Bills of Curlegus, and many other Sea-Fowl, are 
very long, to enable them to hunt for the Worms, Sc. in 
the Sands on the Sea-ſhore, which they frequent. 

aas) Ducks, Geeſe, and divers others, haye ſuch long 
br Bills, to quagcr and hunt in Water and Mud ; tc 
which we mzy reckon the yncouth Bill of the Heen- bill; 
but that which deferves ii Obſeryation in the Birds 


cc- named 
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— 5 thick — ſharp — 
Förm, namely, a thick, ſhort, and ſharp | 

Bill — to other Birds, who — 
vo husk and flay the Grains they ſwallow. Burk 
would be endleſs, and tedious, to reckon up allth 
various Shapes, and commodious Mechaniſm d 
all; che Sharpneſs and Strength of thoſe who han 
occaſion to perforate Wood and Shells (a7); th 
Slenderneſs and Neatneſs of ſuch as pick up ſuu 
Iaſects ; the Croſs-form of ſuch as break y 
Fruits (28); the compreſſed Form of others (24) 
wich many other curious and artificial Forms, i 
ſuited to the way of living, and peculiar Occih 
ions of the ſeveral Species of Birds. Thus mud 
ſorthe Mouſil ss. 

Let us next take a ſhort View of the Trab (3 
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named in theſe two laſt Notes is, the Nerves going to te Wi 
rend of their Bills, enabling them to diſcover their Food on 
-of fight ; of which ſee Book VII. Chap.'2; Mit. 3. 
* (2 The Picus viridis, or Green - Mbouſpite, and ill th 
"Foods Peckers have Bills, curiouſly made for digging We 
rong, hard, and ſharp. A neat Ridge runs along thety 
of the Green Mod. Pe- ber Bill, as if an Artiſt hag deſig 
ed it for Strength and Neatneſs © ” 
(28) The Loxia, or \ Croſs- Bill, whoſe Bill is thick i 
ſtrong, with the Tips eroſſing one another with ter 
dineſs breaks open Fir- cones, Apples, and other rut vl 
come at their — which are its Food, as if the ct 
ſing of the Bill was defigned for this Service. a 
Go) The Sea-Pie haht à long, ſharp, narcow Bill, em 
- prefled ſide-ways, and every way ſo well adapted to tl 
— Tr · [ the Rocks (Which are its chief, if u 
only Food) that Nature (or rather the Author of Natur 
ſeems to have framed it purely for that Uſe. | 
(30 Thoſe Animals which have Teeth on both Faws, bi 
- but one Stomach ; but moſt of thoſe which have no upper Tul 
or none at all, have thres Stomachs : 'as in Beaſts, the Pam 
the Read, and the 'Feck e and in all granivorous Birds, 
© Crop, the Echinus, and the Gixard. For as chewing is 10 U 
aſl Digeſtion, ſo is ſwallowing whole to that which is n 
' Taborions, Dr. Grew's Coſimol. Sacr. c, 5. 2 + 
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and Ban ge in the ums and Jaws, and their v I 
cus Shape and Strength, Tyited to their various 
Occſiofi and Vis (33) ; the foremoſt weak, and 
Eoneft from the Center, 45 being only Preparets 
to che reſt ;*the others being to grind and mince, 
ire accordingly made ſtronger, and placed — 
ee | — the 
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(31) F. F. er fait „the Teeth are made of convolved 

| 10 8.250 ; and if we view the Grindets of Deer, Hor- 
| 2s, Sheep, Nc. ye fhall find great Reaſon to be of his Mind. 

WH Obſcrvations are, Mirum antem. eos Li. e. Dentei] cum 
n 2 felliculis imbricatim conuolutis & muco viſci do en- 
ent, in tantam dirigeſcere ſoliditatem, que aſſa cuncta ſu- 
.. Idem fit etiam in Oſfculis Ceraſorum, &c. S para- 
iane fadd, per membranas conditur Magma locellis, quos 


brmant lamine temues, ac duriuſcula ad Dentis feuram an- 


- - 14 


ed diving compoſite, J. Peyer Merycol. I. 2. e. 8. 

(32) „item [i. e. Denteſ] renoſeuntur, minim cri. 
lendi ſunt 6 facultate aliqus plafticd Brutorum denas for mai, 
d latentes tantummodo in conſpedtam producuntir augmento 

nolis ex effigente ſucco. Id. ibid. To ad 15 
(33); From theſe, and other like Conſiderations of the 
WC ccth, Galen infers, that they muſt needs be the Work of 
ome wile, Provident Being; not Chance, nor a fortuirons 
oncourle of Atoms, For the Confirmation of which he 
ts the caſe, That ſuppoſe the order of the Teeth ſhould 
Wave been inverted, the Grinders ſet in the room of the In- 
por, Oc. (which might as well have been, had not the 
Neeth been placed by a wiſe Agent) in this caſe, what Uſe 
Sold the Tecth have been of? What Confuſion by ſuch 
light Error in their diſpoſal only ? * which he ar- 
eres, At ful choream bominum 32 (the number of the 
tun eeth) ordine diſpoſuit, eum ut hominem induſtrium laudares 
us : cim ver Dentium choream Natura tam bells exornayi 
onne ipſam quoque laudabimnus ? And then he goes on wit 
Ta be Argument, from the Sockets of the Teeth, and their 
ice fitting in them, which being no leſs accurately done, 

; th an what is done by a Carpenter, of Stone-cutter, in fittin 
10 Tenon into a Mortice, doth as well infer the Art . 
un d of the wiſe Ma ber of Animal Bodies, as the other doth 
he Act and Art of Man. And ſo he goes on with other 
Arguments to the ſame — Galen de Uſ. Part, I. 11. et 8, 
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the Center of Motion and * Likewik 
their various Form (34) in various Animals is cop 
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ſiderable, being all curiouſly adapted to the pec. i 
liar Food (35 ànd Occaſions of the ſeveral Speci, WM, 
of Animals (36). And laſtly, the temporary D. 
fe& of them (37) is no leſs obſervable in Childra WW, 
and ſuch young Creatures, where there is no oi : 


caſia 


. _ — 


(34) A curious Account of this may be found in an . 
trad of a Letter concerning the Teeth of divers. Avinul 
Printed at Paris, in M. Vaugnion's Compleat Body of Chi 
rurg Oper. bas 3 > Dt 3 | 

(35) As it hath been taken notice of, that various &ii 
mals delight in various Food; ſo it conſtantly falls on 
that their Teeth are accordingly fitted to their Food; th 
R apacious to catching, holding and tearing their Prey ; the 

Herbaceous to gathering and comminution of Vepetable; 
and ſuch as have no Teeth, as Birds, their Bill, Craw and 6. 
rard, are aſſiſted with Stones, to ſupply the defect of Tecth 
But the moſt conſiderable Example of this kind is in ſons 
Families of the Inſe&<Tribes, as the Papilio- kind, &c. wh 
have Tecth, and are voracious, and live on tender Vegetable 
in their Nympha, or Caterpillar-ſtate, when they can only 
creep; but in their mature Papilio-fate, they have no Teil, 
but 2 Proboſeis, or Trunk to ſuck up Honey, Sc. their Puy 
for gathering Food, as well as their Food being changed, u 
ſoon as they have Wings to enable them to fly to it. 

(36) It is remarkable in the Teeth of Fiſhes, that in fone | 
they ate ſharp, as alſo jointed, ſo as to fall back, the bet 
to catch and hold their Prey, and to facilitate its Paſſagein- 
to the Stomach : So in others they are broad and flat, made 
to break the Shells of Snails and Shell-fiſh devoured by 
them. Thele Teeth, or Breakers, are placed, in ſome, intie 
Mouth; in ſome, in the Throat; and in Lobffers, &c, inthe 
Stomach it ſelf; in the bottom of whoſe Stomachs are thre 
of thoſe. Grinders, with peculiar Muſcles to move them. 
(3) What is there in the World can be called an Ad f 
Providence and — if this temporary DefeCt of Teet 
be not ſuch ; that ildren, for inſtance, ſhould have nom 
whilſt they are not able to uſe them, but te hurt themſeliei 
or the Mother ; and that at the very Age when — en 
take in more ſubſtantial Food, and live without the Brea if 
pag begin to need Teeth, tor the ſake of Speech ; that then 

fay, their Teeth ſhould begin to appear, and gradually 


grow, as they more and more ffand iv need of em. 
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caſion for them, but they would be rather an An- 
Wnoyance to the tender Nipples and Breaſts. 5 
| "Proms the Teeth, the grand Inſtruments of Ma- 
ſtication, let us proceed to the other miniſterial 
parts. And here the Parotid, Sublingual, and Max- 
un Glands, together with thoſe of the Cheeks 
Wand Lips are conſiderable, all lodged in the molt 
Weonvenicnt Places about the Mouth and Throat, 
co afford that noble digeſtive ſalival Liquor, to be 
Wmixed with the Food in Maſtication, and to moi- 
Witen and lubricate the Paſſages, to give an eaſie 
deſcent to the Food. The commodious Form al- 
Wo of the Jaws deſerves our notice, together with 
the ſtrong Articulation of the lowermoſt, and its 
Motion. And laſtly, the curious Form, the great 
trength, the convenient Lodgment and Situation 
Wof the ſeveral Muſcles and Tendons (38), all mi- 
Waiſtring to this ſo neceſſary an Act of Life, as 
WMaſtication is, they are ſuch Contrivances, ſuch 
Works, as plainly ſet forth the infinite Workman's 
Care and Skill. 3 
Next to the Mouth, the Gullet pre ſenteth it ſelf; 
in every Creature, well - ſiaed to the Food it hath 
occaſion to ſwallow ; in ſome but narrow, in o- 
thers as large and extenſive (39); in all 2 
4 *. | * 
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(38) It would be endleſs to-particularize here, and theres 
fore I ſhall refer to the Anatomiſts ; among the reſt, parti- 


88. to Galen, for the ſake of his Deſcant upon this Sub- 
xQ. For having deſeribed the t Accuracy of the Coatri- 
vance and Make of theſe Parts, he faith, Hand ſcio an bomi 
num ſit ſobriorum ad Fortunam opificem id revocare-: alioqui 
quid tandem erit, quod cum Providentia atque Arte efficitur ? 
Omnino enim hoc ei contrarium eſſe debet, quod caſu ac-fortuits 
Ft, Galen de UC, Part. I. 11.c. 7. bi r -en. 
(39) The Bore of the Gwllet is not in all Creatures alike an- 
ſwerable to the Body or Stomach. As in the = which both 
feeds on Bones, and ſwallows whole, or with little chewing ; 
add next in a Dog, and other ofſivorous Puadrupets, "tis us 
ij large, viz. to prevent a Contuſion therein, Next in a Horſe, 
| O 3 " which 
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| 1 5 markable for the Np on Win 
i ates, an Ns Wren Þ ecpflation and by 
fi f their Fibres (40). | 

175 ow We are es to the grand rand Recept 
g's the Food, the Sromach ;. for the moſt pn 
Rog Ae as the Food to be cor yi 9 er 
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ad here I might deſcribe the admirable Me 
120 its Tunicks, e Glands, the Nene 


Afteriez and Veins {41) ; all a6 Aeg of Wo, the 0 
7 00 ment Contrivance a infinit 
Ven man (42); they being 120 5 15 adjuſted t 

eir reſx Kt Place, Occaſion afid Service, | 
ight alſo inliſt upon that molt neceſſary 600 
bf Digeſtion ; and ere a that e 
W 
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it tHhowgh be ſeeds on Graſs * ſwallous * at once, 
Ad fo requires a more open Paſſage. But in a Sheep, Rabbit 
Ox, cubich bite ſhort, and ſwallow leſs at once, lis ſmalln, 
Pup in à Squirrel, . leſſer, both becauſe he eats fine, and u 
15 him from diſgorgi ng his Meat upon his de 427 65 Leaj! 
44 0 in Rats and Mice, which often run a alls with 
as 1 Dr. Grew's Com "Pp Abet of Stom, 
and Guts. . 
8 Of — fee Dr. Wilks's Boren: Rat. Part 1. Sc&. 1, 
e teno alſo, and Peyer Mery. L. 2. 
. theſe give of the muſcular part of the 
— the late ingenious and learned Dr. Drake faith is 
uminants, but not in thi 


Men- In Aden, 

Coat [the ſecond of the Gullet] conſſts of teuo eſby Lamelk, 
Ake 'twvo mftin# Mu cles, The outward berg comipoſed 1 
ſtraight tongitudinat tbres.=>--The inner Order of Fibres is . 
nular ii bout any obſerveable Angles.« We uſe of this Cui, 
ant theſe Order. of Fibres is to "promote Deglutition; of ubic 
the Longitudinal, =—=ſdorten the 'Oeſophagus, and ſo make it 
Capacity larger, to admit of the Matter to be ſeal! oed. © Ti 
nuular, on the contrar „contract the Capacity, and 1010 | 

Ana, the — iment, Press it Ee Dr 

nat. v. I. 1. 
Nn Y Sxe Watts ill. Cow pers Anat. Tab. 35 and many | 
Auth. hors. 

1 Sy Fra Bees hoe, * alimentum uni ver Fes exits 
en nam, non Humanum ſit opificium. Galen a 
UE LY 1. 4. e. 1. fy # Piper 
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Chap, M. O, Animal Stomachs. \ 19g 
culty of thei Stomachs of all Creatures, to dife 
ſolvs (43H all the ſeyeral ſorts of Food appropria- 
ted to their Species; evgn ſometimes things of 
that conſiſtenc as ſeem inſoluble (44), eſpecial- 
ly by ſuch ſeemingly ſimple and weak Menſiruums 
25. we find in their: Stomachs : - But I ſhall only 
give theſe things a bare mention, and take more 
Notice of the ſpecial Proviſion made in 
the particular Species of Animals, for the Dige- 
tion. of that ſpecial Food appointed them. 
And inahe firſt place it is obſerveable, that, in 

excryt Species of Animals, the Strength and Size 
| of n n al 45) is conformable to Food 
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How great 2 Aae * the Nature things, 
2 make a Menſtruum, that ſbould of thi all 


vis Heſb\coming, into the Stomach, and 1255 not the Somach 
7 


hich is alſo Heſh ! Dr. Grew's Coſmol. Sacr. e 4. 
The Food of oh Caſtor being oftentimes, if not al- 
dry things, and hard'of Digeſtion, ſach as the Roots 
2502 Bark of Trees, tis a wonderful Proviſion made in that 
Cregture's Stomach, by the digeſtive Juice lodged in the 
curious little Cells there. A Deſcription of whoſe admira- 
ble Structure and Order be found in Blafins from Wep- 
fer ; concerning which he: ſaith, I» quibus Mucus reconditus, 
non ſeeus ac. Mo in Favis. --- Nimirum quia Caſtovis alimen 
tum exſuacum, & 427 ene, eft, Sapienti ſims, S 


| | June admirandut in ,. His us rerum Conditor, D. 0. A. 
| pulaberri mã ifta & 4 25 fats Prufurs. benign Ama pro- 
| — ut nunqua m rmentum, quod ad ſolvendum, & 


comminuendum —— durmm & aſperum pax forst. Vid. 
Blaſ. Anat. 3 e. 10. Conſer etiam AR, Erud, Lip. Ann, 


ps 4 * modern Anatomiſts and Phyſi cians. ene 
Digeſtion to a diſſolving Menſtruum; ; but Dr. Drake takes 
it to be rather from fermentative, 0 Rringin les is 
the, Aliment: it ſelf, with the Concurrence 5 Aic and 
Heat of the Body; as in Dr, Papin's Digeſter. 1 Pr, Anat. 
1. I. c. 14, 
(45) All carnivorous Duadrupeds have the ſmal Ventri- 
cles, Ea going mn oe that feedon nl a; ots, 
have them of a e ſize. Tet. the Mole, becauſe it feeds un- 
clean, dath a very great one. 9 and Oxen, hich feed 
4 ow 
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. Such whoſe Food is more delicate, tender, 


. 


and nutritive, have commonly this Part thinne; 


weaker, and leſs bulky; whereas ſuch whoſe Ali 
ment is leſs nutritive, or whoſe Bodies require 


"2 larger Supplies to anſwer to their Bulk, their La 


: 


it is large and ſtronn g 
Another very remarkable thing in this Part , 
the number of Ventricles in divers Creatures. [ 
many but one; in ſome two or more (46). I 
ſuch as make a ſufficient Comminution of the 
Food in the Mouth, one ſuffices. But where Teeth 
are wanting, and the Food dry and hard (as in 
granivorous Birds) there the Defect is abundant. 
ly ſupplied by one thin membranaceous Ventri. 
cle, to receive and moiſten the Food, and ano- 
ther thick, ſtrong, muſcular one, to grind and tear 
(47) it. But in ſuch Birds, and other Creatures, 
whoſe Food is not Grain, but Fleſh, Fruits, In- 
Teas, or partly one, partly the other, there their 
Stomachs are accorgingly conformable to their 
| 3 Food 


bours, and waſte of Strength and Spitits, in then 


— — — M— — | 
en Graſs, have the greateſt. Yet the Horſe (and for the ſant 
reaſon the Coney and Hare) though Graminjvorous, yet un- 
paratively bave but little ones. For that a Horſe is made fo 
Labour, and both this, and the Hare, for quick and continue 
Motion; for which, the moſt eaſie Reſpiration, and ſo ibe ft 
Motion of the Diaphragme is very requiſite ; which yet cou 
not be, ſhould the Stomach lie big and cumberſonie upon it, ain 
Sheep dm Oxen it doth, Grew, ib. Cha p. 6. e 
(46) The rd g. hath four Stomachs, one whereof is 
aliarly endowed with about twenty Cavities, like Sacks, 
n all probability for the holding of Water. Concerning 
which, ſee Book VI. Chap. 4. Note 1. | 
(47) To aſſiſt in which Office, they ſwallow ſmall angulit 
Stohes, which are to be met with in the Gizards of all gn- 
nivorous Birds, but in the Gizard of the Fynx, or Wrynech 
which was full only of Ants, f found not one Stone. Soil 
that of the Green Weods Pecker (full of Ants and Tree; mag 
WWW 
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ch Xl Of Animals Stomaths. 201 
Food (49), ſtronger or weaker, membranaceous 
or muſcular. 1 n , * 3 
But as remarkable à thing as any in this part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures. 
The very AR it ſelf of Ramination,' is an excellent 
Proviſion for the compleat Maſtication of the 
Food; at the refting, leiſure times of the Animal. 
Bur the Apparatus for this Service, of divers Ven- 
ericles for its various Uſes and Pu , together 
with their curious Mechaniſm, deſerves great Ad- 
mization (a. 2D 37 2! eto: 
Having thus far purſued the Food to the Place, 
where, by its Reductiion into Chyle, it becomes 
a proper ent for the Body; I might next 
trace it through the ſeveral Meanders of the Guts, 
the La#eals, and ſo into the Bhd (50), and at- 
terwards into the very Habit of the Body ; 1 mighe 
179 Rt | WE re? Alſo 
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(48) In moſt carnivorous Birds, the third Ventricle is Mem- 
branons : where the Meat js concoFed, as in a Man: Or 
ſomewhat Tendinous, as in an Owl; as if it were made in- 
differently for Fleſh, or other Meat, as be could meet with ei- 
ther. Or moſt thick and tendinous, called the Gixard; where- 
We in the Meat, as in 4 Mill, is ground to pieces, Grew, ubi 
ſupra, Chap. 9. * | e 
= (49) It would be much too long a Task to inſiſt upon it 
here as it deſerves, and therefore coneerning the whole Bu- 
fineſs of Rumination, I ſhall refer to F. Conr. Peyeri Mery- 
colog. ſew de Ruminantibus © Ruminatione Commentar. 
where he w__ treateth of the ſeveral Ruminating Ani- 
mals, of the Parts miniſtring to this AQ, and the great Uſe 
and Benefit thereof unto them. * de da 
(50) There are too many Particulars to be inſiſted on ob- 
ſeryable in the Paſſages of the Chyle, from the Guts to the 
Leſt Subclavian Vein, where it entets into the Blood ; and 
therefore I ſhall only, for a Semple of this admirable Oe- 
conomy, take notice of ſome of the main and more general 
Matters. And, | | An e | 
1. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made, not only for its Paſ- 
age through the Guts, but alſo for its Protruſion into the 
5 Lacteali, 
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tious Colanders, the Ladbaal Veins, I might a 
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oftvs Backy teget her wirhube Dots diſcbarging their re um 
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alſotake tative on che Separation made in the la 
tet ines, of what is nutritive {which is received) 
and Nhat is t culent (being ejected) and the In, 
pregnations there rom the Pancrear:and the Gl, 
and:after it hath: been trained: through thoſe ei. 


ebſcive its Impregnations: from the Glands and 
Lympheduts ; and; to name no mare; I might fax 
the vie there xquiſue Structute of: the Parts mi 
niſtring to all theſe delicate Offices of Nature 
particularly the artificial Conformation of the lo 
teſtines might deſerve a ſpecial enquiry, their Ia 
nicks, Glands,'Fibtes: Rr ene 
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La#eals, by the Peripeltck Motion and Valoule cousin 
tes of the Guts. 2. 8 admitable Proviſion, that tie 
Months of tlle- Lackes and indeed the Lateals primi gen 
ri themſelves are ſmall and fine, not wider than the Cajil. 
lary Arteries are, leſt by admitting Particles of the Nouriſh, 
ment groſſer than the Capillaries, dangerous Obftrultion 

ight be thenchy Produced, 3. After. the reception oft 
Aliment inta the Lateats;primi generis,. it is a noble Provis 
Hop for, the advagcement of, ite Motion, that in the A 
terieł Gaudi, iti meets & ith ſome of · the Iympba- Duadi, ui 
receives the Impreg nations of, the, Lympha. And paſſing a 
from thenge, it is nq. Jeſs Advantage, 4. That the. Ladealy 
and Lympbe-Duf8s meet in the Receptaculum , Chyli, when 
the, Aliment wegtipg with more, of! the, Lynmha, is made uf 
2 due Conſiſtence, and-Temperament, for its farther Advance 
mentsrbraugh-the) Waracieł Dali, and ſo into the Left Sur 
clauian 07 Blood... Lay; Thie. Thorasic k Du it fel 
is 2 Part of great Conſideration, For (as Mr. Cowper faith) 
If we conſider in this Dutt it. ſevera ; Diviſpons and ; Inoſenls- 
tions, its numerous Valves looking from below. upwards, i 
advautageons. Situation: bet wean the great Artery, and \Verteins 
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mnba jrom the Lunge, and other neighbouring Parts, d 

Bud all condums e demonſtrate t he utmpſt Art of, Nat 

wee, in furthering hep and perpendicular Aſcent of nt 
byle.” Anat, Introduct. - 


- (52). Theſe. akhougl noble Contrivances and Works - 
God, arc vo many to be inſiſted on, and therefore I ſha 
peler.to; the Anatpwiſts,. particularly Dr. alis Pang 


* 0 2 ag 
7 in all Greatures ; and 
lage ( 52) to retard the Motion 
& to make amends for the ſhort- 
ines, in ſuch Creatures who have 
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| Nature in partigu 

iht be mentioned But it ſhall ſuflice to — 
| rn only. à Enel Hint of thoſe curious and 
| # Works of God: From whence it is a- 
| 1 mn how tle weight there is in 
os mer At 
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275 —— Which will re- 
' tation rom S 

11 fa * ting to Food, that 1 ſhall 
1 nan 197 70 Sagacity of all Animals, 
Wh in finding. a e heir Phod. | In Man per- 
aps we WE N 0 9 5 very admirable; 
or remarkable. og amp. by means of his Rea- 
| 105 and Oaderfianding, and his Supremacy over | 
= Creatures: which anſwereth all his 
occaſions relating to this Buſineſs. But then even 

here the Creator Hath ſhewed his Skill, in not o- 

veredding the Matter; in not propiding Man 
with an unneceſſary Apparatus, to effect over and 
oren again what is feaſible by the reach of his Un- 
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Pr FEY in TE Nan No. 125. nd Me RE IS 
Cuts 97980 Tab; Le < Append. Eg. 39, 49. 
| 62 In 17 back, ſome. "_ oy i is a — 
cury | Drove th at 15,ma de to ſupply. the Paucity and. 
Nee a; by t 4 Perforaton of cheircling fin ple:Gur, 
going N traight ong, but round rou ike a; pair o 
wang * N 1 8n 3 o. th their, Gut, Pd bich, ſeeras "_ but 
aig, Teckes, ang, hath really 2 Bore, many Inches. But 
1 Nhe N ay ot er N Cagig ties and Diſcoveries 
ls «a SLY is chen 8 I hopes. have a better- and. 
irges A669 + froin the c —_ and end. Douglas, 
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n, the power of that natural Tiſtinct, that $1. 
gacity (53 ) ieh the Orestor hath imprinted np. 
on them, do amply compenſate that Defect. And 
here we ſhall find a glorious Scene of the Divine 
Wiſdom, Power, Providence and Care, if we 
view the various Inſtincts of Beaſts, great ant 
ſmall, of Birds, Inſects, and Reptiles (54). Fot 
among every Species of them, we may ficd notable 
Acts of Sagacicy, or Inſtinct, proportional to their 
Occaſions for Food. Even among thoſe whoſ: 
Food is near at hand, and eaſily come at, as Graf 
and Herbs, and conſequently have no great nee 
of Art to diſeover it; yet, that Faculty of their 
accurate Smell end Tafte, ſo ready at every turn, 
to diſtinguiſh between what is ſalutary, and what 
pernicious (55), doth juſtly deſerve Praiſe. * 


- (53) Nuibas beſtiis erat is cibus, ut alius generis lafit 
veſcerentur, ant vires natura dedit, ant celeritatem : data f 
wvibuſdam etiam machinatio quædam, atque ſolertia, &c. Ci. 
Nat. Deor. I. 2. c. 48. l | | 
(54) Among Reptiles that have a ſtrange Faculty to ſuif 
for Food, c. may be reckoned Felt, which, although be. 
longing to the Waters, can creep on the land from Pond 
to Pond, c. Mr. Moſely of Moſely, ſaw them — oper 
the Meadows, like ſo many Snakes from Ditch to Ditch; 
which he thought, was not only for bettering their Habits- 
tion, but alſo to catch Snails in the Graſs, Plot's Hiſt 1 
Staffordſb. c. 3. 5. 32. n | : 
And as early as the Year 1125, the Froſt was ſo very in- 
tenſe,” that the Eels were forced to leave the Waters, 
; were frozen to death in the Meadows, Vid. Hakewill's 4jvl. 
x” Ps 7.8. 2. <4 WY ſend onfi 
53) Enumerare poſſum, ad paſtum ca um conficien- 
dumque, que ſit fe lone? — & —— folers, ſut- 
eiliſque deſcriptio partium, quamęue admirabilis fabrica men- 
brorum. Omnia enim que intus incluſa ſunt, ita nata, atque ii 
locata ſunt, ut nibil corum ſupervacaneum fit, nibil ad vitan 
retinendam non neceſſarium. Dedit autem eadem Natura bel- 
luis & ſenſum, & appetitum, ut altero conatum babere 
neturales paſtus capeſſendes ; altero ſecernerent peſtifera ds ſa- 
Iutaribus, Cie. de Nat. Deor. I. z. c. 37, See Book IV. 6001 
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Chap, XI. © «fo get Fuad. 205 
come at, a variety: of wonderful Inftin& may be 
met with, ſufficient to entertain the moſt curious 
Obſerver. With what entertaining Power, and 
Artifice do ſome. Creatures hunt (56) and purſue 
their Game and Prey! And others watch and. way- 


lay theirs (57)! With what prodigious: Sagacity 
O34 TIES" 10A * - tf; 21 — 3 — 1 22 „ TIO do 
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(36) It would be endleſs to give Inſtances of my own and 
others Obſervations of the pro 1 ef Sagacity of divers A- 
nimals in Hunting, particular nnds, Setting-Dogs, Oc. 
one therefore ſhall ſyffice of Mr. Beyl's, viz. 4 Perſon of 
wality---to make a Trial, whether a young Blcod- Hound 
was well inſtructed, - -canſed one of bis Servants---to walk to 
a town-ſdur miles off, and then to a Market-Town three miles 
from thence.---- The Dog, without ſeeing the Man be was to 
purſue, followed him by the Scent to the above-mentioned pla- 
ces, notwithſtanding the Multitude of Market - People that <vent 
along in the ſame way, and of Travellers that bad occaſion to 
croſs, it. And when the Blood- Hound came to the chief Mavket- 
Town, be paſſed through the Streets, without taking notice of 
any of the people there, and left not till be bad gone to tbe 
bouſe, where the Man be ſought refted himſelf, and found bim 
in an upper room, to the wonder of thoſe that followed him. 
Boyl, determ. Nat. of Effluv. Chap. 4. 6822 
(57 There are many Stories told of the Craft of the Fx, 
to compaſs his Prey ; of which Ol. Magnus hath many ſuch, 
as, feigning the barking of a Dog, to catch Prey near Hou- 
ſes ; feigning himſelf dead, to catch ſuch Animals as come 
to feed upon him ; laying his Tail on a Waip- Neſt, and 
then rubbing it hard againſt a tree, and then eating the 
Waſps ſo killed: ridding himſelf of Heas, by gradually go- 
ing into Water, with a Lock of Wool in 2 Mouth, and 
ſo as the Heas up into it, and then leaving it in the 
Water: By catching Crab-Fiſh with his Tail, which the 
faith he himſelf was an Eye-witneſs of; Vidi & ego in Sco- 
pulis Norvegie Vulpem, inter rupes immiſſa caudds in aquas, 
_ educere Cancros, ac demum devorare, Ol, Mag. Hiſt. 
J. 18. c 39, 40. | 
But Pliny's fabulous Story of the Hyæna out- does theſe 
Relations of the Fox, Sermonem humanum inter paſtorum fta- 
bula aſſimulare, nomenque alicujus addiſcere, quem evacatum 
ſoras laceret. Item Vomitionem hominis imitari ad follicit andes 


Canes quos iuvadat, Plin, Nat. Hiſt. I. 8, c. 30. 00 
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vthors dig and deive for tro both Above (59) 4d 
”  Utillerithe Surſues of the dier Lands (86) N 
1 how'curions and: Well deſigned 4 Proviſion is ity 
_—___ qaididular large Neryés in ſuen Creatures, tj 
ted to that eſpecial” Service) (6 
What an admirable Faculty is that of many 4, 
| nimals to diſcover their Prey at. vaft worm 
| - fome by their Smell ſome” Miles © = 105 
os ei y cheir” ſhatp agi e 
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(58) This de Burks — any 7 other Fovk 
which lock theis Food in dirty moofiſh Placer For which 
Service they have — — Nerves 
end of their Bill which ſre Book NI. — 

« 1 99) Schine, and other — rw. 
more tehdinous; and — 


erer 


4 than — LO not dig. Fhey Ti 

| -prope penetrating = Fin the Bad 7 
=_ Ee Oar yo pervar en and t qr im 4 
4 .accurate, to ver whatfotyer they 23 by digging 5 
(60) The 145 as its Habitation is — from thit it. p! 


other Animals, ſo hath its Organs in every reſpe& curiouſ 
aapted to that way of Life 5 poor cho {ts Noſe mul. 
ſharp, and ſlender, but withal tendinous and ftrong, &. 
Bat what is very remarkable, it hath ſuch Nerves reaching 
to the end of its Neſe and Ligh,' "AS 32 ec. have, men- 
tioned above in Note 58. Which * — o f Nerves I obſeryel 
to be much larger in this Animal than any other Nerve 
ceding out of its Brain. | 

(61) Predacious Creatures, as Wolfs, Foxes, Se. will dil. 
ebver Prey at great Diſtances ; ſo will Dogs and Ravens dil. 
cover Carrion a great way off by their Smell. And if (s 
the Superſtitious imagine) the latter flying over and haunt- 
ing Houſes be a ſign — Death, it is no doubt from ſome ci. 
daverous Smell thoſe Ravens diſcover in the Air by their'a- 


curate Smell, which is emitted from 2 diſeaſed Bodies, 
which have in them the Principles e Death. 


(62) Thus Hawks and Eier on . and Gulli and o- 
ther Birds that prey upon the Waters, can at a great height 
in the Air ſee , * 
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zance of rhe laiter df which'G OD Hmſelf giveth, 


539. 27; 38/294) "inthe Inſtinct of the Eagle. 
peta gl: mount up at thy elmmand ? and ada 
ber Neſt on bigh ? She dwelleth and abiderh on the Rock, 

on the cray of nbe Rock, and the Prong Place (63). 
mm Ibemoe (he ſarketÞber Prey, and ber Eyes behold  a- 


"off: 'a-commodious Proviſion hath the 
Contriver of Nature made for Animals that are 
necefficated to climb for · their Food; not only in 
the Structure of their Legs and Feet, and in the 
Strength of their” Tendons and Maſcles acting in 
that particular: Office (64), but alſo in the peculiar 
Structure of the principal Parts actimg in the ac- 
queſt of their Food (65)! What a Proviſion alſo 

eee UE aa — ... 
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and ſmall Fiſhes, Shrimps, Sc. in the Waters, which they 
will dart down upon, and take. 
(63) Mr. Ray gives a good Account of the Nidification of 
the Chryſattos caudd annulo albo cin#4. - Hujus Nidus Ann. 
1668. in Hlvoſis prope Derwentiam, c. inventus et bacillis 
ſeu virgis ligneis grandioribus compoſitus, quorum altera extre- 
mitas rupii cuj Hun eminentiæ, altera duabut Betulis innite- 
batur, rat Nidus quadratus, duas ulnas latui. --- In eo 
pullus unicus, adjacentibus cadaveribus unius agni, unius le- 
joris, & trium Grygallorum' pullorum. Sy nopſ. Method, A- 
vium, p. 6. And not only Lambs, Hares, and Grygalli, but 
Sir Robert Sibbald tells us, they will ſeize Kids and Fawns, 
yet, and Children too ; Of which he hath this Story of an 

gle in one of the Ortades Iflands, Quæ Infantulum univs 


. 
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anni pannis involntum arripuit (quem Mater teſſellas uſtibiles 


pro igne allatura momento tem poris depoſuerat in loco Houton- 
Head dio) eumque deportaſſe per 4 milliaria paſſuum ad Hoi- 
am; qua re ex matris ejulatibus cognita, quatwor virt illuc in 


naviculs profe#i ſunt, & ſcientes ubi Nidus eſſet, Infantulum 


| W & intactum deprehenderunt. Prod. Nat, Hiſt. Scot, 
3. p. 2. p. 14. 
| ? 65 See in Book II. Chap. 1. Note 21. the Tharadteriſticks 


of the Wood-Pecker-kind, 

(65) The Contrivance of the Legs, Feet and Nails {of- the 
Opoſſum] e. very advantageous to this Animal in climbling 
Trees (<hich it doth very nimbly) for preying upon Birds. But 
that which is moſt ſingular in this Animal, is the Structure 
of its Tail, to enable it to hang on Boughs, ' The Spines, or 
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208 Of Animals Care, &c. Book ly 
is that in noRurnal Birds and Beaſts, in the pecy, 
liar Structure of their Eye (66), (and we may per. 
haps add the Accuracy of their Smell too) whereby 
they are enabled to. diſcover their Food in th 
dark? But among all the Inftances we have 9 
natural Inſtinct, thoſe Inſtincts and eſpecial Pr,, 
viſions. made to ſupply the Neceſſities of helple; 
Animals, do in a particular manner demonſſiag iſ 
the great Creator's Care. Of which I ſhall gig 
two Inſtances. _ 2 nads i5: 
1. The Proviſion made for young Creaturg 
That zi, that natural Affection, ſo connatun 
to all, or moſt Creatures towards their Young (6) 
2 What 


L 
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Hooks---in the middle of the under fide of the Verte br iſ th 
Tail, are a wonderful piece of Nature's Mechaniſm. 1 
three Vertebræ had none of theſe Spines, but in all the rf 
they were to be obſerved. --- They wers placed juſt at the Ii. 
culation of each Foynt, and in the middle from the Sides, -- 
For the performing this Office (of hanging by the Tail] u. 
thing, I think, could be more advantageouſly contrived. bi 
when the Tail is twirled or wound about a Stick, this Hoh i 
the Spine eaſily ſuſtains the Weight, and there is but little li 
bour of the Muſcles required, only enough for bowing or crul- 
ing the Tail, This, and more to the ſame purpoſe, ſee i 
Dr. Tyſon's Anat, of the Opoſſ. in Phil. Tranſ. No. 2 39. 

(66) See before Chap. 2. Notes 24, 25, 6. 

(67) Nyid dicam quantus amor beftiarum ſit in educandi 
cuftodiendiſque iis, que procreaverint, uſque ad eum finn 
dum poſſint ſeipſa defendere ? And having inſtanced in ſons 
Animals, where this Care is not neceſſary, and according) 
is not employed, he goes on, Fam Galline, aveſque reliſu 
& quietum requirunt ad pariendum locum, & cubilia h 
nidoſque conſtruunt, eoſque quam poſſunt molli ſſume ſubſternun 
ut quam facillime ova ſerventur. Ex quibus pullos cum «i 
luferimt, ita tuentur, ut & denn. foveant, ne frigore le das. 
tur, & i eſt calor, d ſole ſe opponant, Cic. de Nat. Der, ! 
2. c. 51, 52. 

To this natural Care of Parent-Animels to their Young 
we may add the Returns made by the Young of ſome foward | 
the Old ones Pliny faith of Rats, Genitores ſugs feſſ 2 | 
nets, alunt inſigni pietate, Nat, Hiſt, I. 8. c. 57. So Cram 


he Jaith, Genitricum ſeneFam invicom cducant, J. 19: 100 F 


Chap. XI. ef their ung. 209 
hat an admirable noble Principle is it, implant- e 
d in chem by the wiſe Creator? By means of 
hich, with what Alacrity do they tranſact their 
parental Miniſtry ? With what care do they nurſe 
y their Young ; think no Pains too great to be 
en for them, no Dapgers (68) too great to be 
entured upon for their Guard and Security? How 
xrefully will they lead them about in places of 
afety, carry them into places of Retreat and 
Security, yea, ſome of them admit them into 
heir own Bowels (69) ? How will they 1 705 
7 nn 195. INE ” Wes 
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This St. Ambroſe takes Notice of in his Hexameron; and Ol. 
aenus after him, Depaſiti patris artus, per longævum ſene 
utis plumis nudatos, circumſtant ſoboles pennis propriis ſovet, 
collatitio cibo paſcit, quando etiam ipſa nature reparat di- 
ndia, ut hinc inde ſenem ſublevantes, fulero alarum ſuarum 
i volandum exerceant, & in priſtinos uſus deſueta membra 
ducant, For which Reaſon this Bird is denominated Pig, 
id. Ol. Mag. Hiſt. 1, 19. e. 105 
Hereto may be added alſo the * reg of the lit, 
e green Ethiapian Parrot, which Mr. Ray deſcribes from 
fs. Femelle ſeneſcentes (quod valde notabile) vix edere 
Wlebant, niſt cibum jam à mare carptum, & aliquandiu in pro- 
Wo retentum, & quaſi coftum roſtro ſuo exciperent, ut Colume 
m pulli à matre ali ſolent. Synopſ. Meth. Av. p. 32. 
(68) The moſt timid Animals, that at other times abſcond, 
Wor haſtily fly from the Face of Man, Dogs, Cc. will, for 
Wc ſake of their Young, expoſe themſelves. Thus amon 
owls, Hens will aſſault, inſtead of fly from ſuch as meddle 
ith their Brood. So Partridges, before their Young can 
y, will drop frequently down, firſt at lefler, and then at 
W-cater Diſtances, to dodge and draw off Dogs from purſu- 
ig their Young. 
(so) The Opoſum: hath a curious Bag on purpoſe for the 
W-uring and carrying about her Young, There are belong, 
WP; 70 this Bag two Bones (not to be met with in any other 
eleton) and four Pair of Muſcles ; and ſome ſay the Teats 
therein alſo. Dr. Tyſon Anat. of the Opoſſ. in Phit Tranf, 
239. where he alſo, from Oppian, mentions the Dog-Fſ, 
tat upon any Storm or Danger, receives the young Ones 
to her Belly, which come out again when # Fright is 
ler. So alſo the Squatina and Glaugs, the fame Author 
With, have the ſame Care for their Young, but receive them 


70 different Receptacles, P 674 


Of. Animals Care Book Iv. 
them. wich their affectionate Notes, lull and qui 
et Me with their tender parental Voice, pu 
Food into their Mouths, ſuokle them, cheri 
and keep them warm, teach them to pick, an 
eat, and gather Food for themſelves ; and, in: 


210. 


yord, perform the whole Part of ſo many Nurſe MW 
eputed by Sor ctatin Lord and Preſerver d 


the World, to help ſuch young and ſhiftleſs Crea 


tures, till they are come to that Maturity, as MW 


be able to ſhift for themſelves? 
And as for other Animals (particularly Inſe& 
whoſe Sire is partly the Sun, and whole nume 


rous Off ſpring would be too great for their p; 
rent- Animal's Care and Proviſion) theſe are fog i 


nerated, as to need none of their Care, by real 
they arrive immediately to their "Hawa, their per 


fect, adult State, and are able to ſhift for then: i 
ſelves. But yet, thus far their parental Inſtint 


(one to the moſt rational Care and Fore 
ſight) doth extend, that the Old ones do not wild 
ly drop their Eggs and Sperm any where, at al 
Adventures, but ſo cautiouſly repoſit it in ſuc 
commodious Places (fome in the Waters, ſome on 
Fleſh, ſome on Plants proper and agreeable u 
their Species (70); and ſome fhut up agreeable 
Food in their Neſts, partly for Incubation, party 


for Food (71),). that their Young in their Au 


or Nympha State, may find ſufficient and agreeabk 


Food to bring them up, till they arrive to thei 


Maturity. 

Thus far the parental Inſtinct and Care. 
Next we may obſerve no leſs in the Youny 
themſelves, eſpecially in thoſe of the irratiom 


Animals, Foraſmuch as the Parent- Animal is 1 
ww ; 
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Co) See Book VII. Chap. 6. 
(71) See Chap. 13 Note 2. 
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Chap. VI. of their Taung. TT: 
able to bear them about, to cloath them, and to 
dandle them, as Man doth ; how admirably hath 
the Creator contrived their State, that thoſe poor 
young Creatures can ſoon walk about, and with 
che little helps of their Dam, ſniſt for, and help 
themſelves ? How naturally do they hunt for their 
. * pick (72), and take in their proper 


But far the Young of Man, their Parents Rea- 
ſon, joined with Natural Affection, being ſuffici- 
ent to Help, to Nurſe, to Feed, and to Cloath 
chem; therefore they are born Helpleſs, and arg 
W more abſolutely than other Creatures, caſt upon 
their Parents Care (73). A manifeſt Act and Dey 
WE fignation of che Divine Providence. 
2. The other Inſtance I promiſed, is the Provi- 
ſion made for the Preſervation of ſuch Animals as 
| Ware ſometimes deſtitute of Food, or in danger of 
| 


Wbcing ſo. The Winter is a very inconvenient, im, 
proper Seaſon, to afford either Food or Exerciſe 
Wo Inſects, and many other Animals. When the 
lowry Fields are diveſted of their Gaiety ; when 
he fertile Trees and Plants are ftripp'd of their 
ruits, and the Air, inſtead of being warmed with 


the 
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(72) There is manifeſtly a e Froneence ig 
his Caſe, that ſome Animals are able to ſuck as ſoon as ever 
hey are born, and that they will naturally hunt for the 
WT cat before they are quite gotten out of the Secundines, 
nd parted from the Navel-String, as I have ſeen, But fog 
bickews, and other young Birds, they not being able im, 
ediately to pick till they are ſtronger, have a notable Pro, 
iſion made for ſuch a time, by a part of the Volk of the 
being incloſed in their Belly, a little before their Ex- 
8 * or nen, which 17 0 for 'g Nounſhment, 
ill they are grown ſtrong cnough to pick up Meat. Vid 
book VI. oa. 4. Note 7 NS F: i & pe 
(73) A [Infantes] de ope noſtrd ac de divina miſericordiq 
us merentur, qui in primo ftatim nativitatis ſue ortu ploran- 
; Fj entes, Pifalind facjunt ag deprecaniur. Cy pr. Fp. 
i; | 


- (74), 
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212 Preſervation of Animals Book IV 
the cheriſhing Beams of the Sun, is chilled with 
rigid Froſt ; what would become of ſuch Animal 
as are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer. 
Fruits? But to obviate all this Evil, to ſtave off th; 
Deſtruction and Extirpation of divers Species of 
Animals, the infinitely wiſe Preſerver of the Wort 
hath as wiſely ordered the matter ; that, in the 
_ firſt place, ſuch as are impatient of Cold, ſhoul( 
have ſuch a ſpecial Structure of their Body, part. 
cularly of their Hearts, and Circulation of their 
Blood (74), as during that Seaſon, not to ſuffer 
any waſte of their Body, and conſequently nott 
need any Recruits ; but that they ſhould be ableto 
live in a kind of ſleepy, middle State, in their 
Places of ſafe Retreat, untill the warm Sun revins 
both Them and their Food together. 

The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (759, in othen 


by 
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(74) I might name here ſome of the Species of Birds, the 
whole Tribe almoſt of Inſe&s, and ſome among other Tride 
that are able to ſubſiſt for many Months without Food, ai 
ſome without Reſpiration too, or very little : but it maj 
ſuffice to inſtance only in the Land-Tortoiſe, of the Structur 
of whoſe Heart and Lungs, ſee Book VT. Chap. 5. Note 2. 

(75) Inediam diuti me tolerat Lupus, ut & alia omnia ca. 
nivora, licet voraciſſima ; magnd utique nature providentis 


quoniam eſca non ſemper in promptu eſt. Ray Synopſ. Quad: 


. 074. 
4 To the 100 Abſtinence mentioned of Brute- Animals, 
hope the Reader will excule me if J add one or two Inf 
ces of extraordinary Abſtinence among Men, One Marti 
Taylor, born in Derbyſhire, by a Blow on the Back fell in 
ſuch a Proſtration of Appetite, that ſhe took little Sulit 
nance, but ſome drops with a Feather, from Chriſtmas, 166} 
for thirteen. Months, and ſlept but little too all the tim 
Dr. Sampſon's Account thereof in Ephem. Germ. T. 3. OH 

To this we may add the Caſe of S. Chilton, of Tins), 
near Bath, who in the Years 1693, 1696, and 97, ſlept & 
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by their notable Inſtinct in laying up Food before- 
hand againſt the approaching Winter (76). Of 
this many entertaining Examples may be given; 
particularly we may, at the proper Seaſon, ob- 
ſerve not only the little Treaſures and Holes well- 
Rocked with timely Proviſions, but large Fields (7) 


here and there throughout beſpread with N 
| _ Table 
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vers Weeks together. And although he would ſometimes, 
in a very odd manner, take Suſtenance, yet would lie a long 
time without any, or with very little, and all without any 
conſiderable Decay. See Phil, Tranſ. No. 304 | 

(76) They are admirable Inſtincts which the Seur de Beau- 
Nau relates of his own Knowledge, of the little Animals 
called Bobaques in Ukraine, They make Burroughs like Rab- 
bets, and in October ſhut themſelves up, and do not come out 
again till April. They ſpend all the Winter under Ground, 
eating what they laid up in Summer. Thoſe that are lazy 
among them, they Tay on their backs, then lay a great hand- 
ful of dry Herbage upon their Bodies, &c. then others drag 
thoſe Drones to the Mouths of their Burroughs, and ſo thoſe 
Creatures ſerve inſtead of Barrows, &c. I bave often ſeen them 
practice this, and have had the Curioſity to obſerve them whole 
Days together.--- Their Holes ave parted like Chambers; ſome 
ſerve for Store-houſes, others for Burying-Places, &c. Their 


| Government is nothing inferior to that of Bees, &c. They never 


go abroad without poſting a Centinel upon ſome hgh Ground, 
to give notice to the others whilſt they are feeding. As ſoon as 
the Centinel ſees any Body, it ſtands upon bis hind-Legs and 
whiftles. Beauplau's Deſcription of Ukraine, in Vol. I of the 
Collection of Jes es. S | 
A like Inſtance of the Northern Galli Sylveſtres, ſee in 
Chap.13. Note 6. 
As for the Scriptural Inſtance of the Ant, ſee hereafter 
Book VIII. Chap. 5. Note 4. 
(77) TT have in Autumn, not without pleaſure obſerved, not 
only the great Sagacity and Diligence of Swine, in hunting 
out the Stores of the Beld- Mice - bat the wonderful Pre- 
caution alſo of thoſe little Animals, in hiding their Food 
beforehand againſt Winter. In the time of Acorns falling, 
I have, by means of the Hogs, diſcovered, that the Mice 
had, all oyer the neighbouring Fields, treaſured up fingle 
Acorns in little Holes they had ſcratched, and in which 
they had carefully coyered up the Acorn. Theſe the Hogs 
would, day, after day, hunt out by their Smell. 
P3 (1) 
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114 The Conclifſon. Bock W. 
rable numbers of the Fruits of the neighbouri 
"Trees, laid — up in the Earth, and covered 
{afe, by the provident little Animals inhabiting 
thereabours, And not without pleaſure have 
ſeen and admired the Sagacity of other Animal; 
hunting out thoſe ſubterraneous Fruits, and pil. 
laging the Treaſures of ' thoſe little provident 

Creatures. 335 
And nou from this bare tranſient View of thi; 
Branch of the Great Creator's Providence and Go. 
vernment, relating to the Food of his Creatures 
we can conelude no leſs, than that ſince this grand 
Affair hath ſo manifeſt Strokes of admirable and 
wiſe Management, that ſince this is demonſtrated 
throughout all Ages and Places, that thereſore i 
is God's Handy-work. For how is it poſſible that 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplied, 
with proper Foodfinevery Place fit for Habitation, 
without an eſpecial Superintendency and Manage- 
ment, equal to, at leaft, that of the moſt prudent 
Steward and Houſholder ? How ſhould the Cres 
ures be able to find out their Food when laid up 
n ſecret Places? And how ſhould they be able to 
gather even a great deal of the common Food, and 
at laſt to macerate and digeſt it, without peculiar 
Organs adapted to the Service? And what leh 
than an infinitely wiſe God could form fach a Set 
of curious Organs, as we find every. Species en- 
dowed with, for this very Uſe? Organs ſo artif- 
cially made, ſo exquiſitely fitted up, that the mort 
ſtrictly we ſurvey them, che more accurately we 
view them (even the meaneſt of them with our 
beſt Glaſſes) the leſs Fault we find in them, and 
the more we admire them: Whereas the beſt po- 
liſhed, and moſt exquiſite Work, made by Human 
Art, appear through our Glaſſes, as'rude and bung 
ling, deformed and monſtrous; and yet we ad- 
win 
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mite theny, a0 call them Works of Art and Rea- 
fon. Andlaftly, what leſs than Rational and Wife 
could endow itrational Animals with various In- 
ſtincts, equivalent, in their ſpecial way, to Reaſon 
it ſelf? Inſomuch that 5 5 from thence have 
abſolutely concluded, that thoſe Creatures had 
ſome glimmerings of Reaſon. But it is manifeſtly 
Inſtinct, not Reaſon they act by, becauſe we find 
no varying, but that every-Species doth naturally 
purſue at all times the fame” Methods and way, 
without any Tutorage or Learning: whereas 
Reaſon, without Inſtruckion, would often vary, and 
do that by many Methods, which Infin# doth by 
one alone. But of chis probably more hereafter. 
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Of the Cloathing of Animals. 
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H*ms in che foregoing Chapter ſomewhat 
largely taken a View of the Infinite Crea- 
tor's Wiſdom and Goodnefs towards his Crea- 
tures, in ordering their Food, I ſhall be more 
brief in this Chapter, in my View of their C/o«rh- 
ing (1) ; another neceſſary Appendage of Lite, 
and in which we have plain Tokens of the Crea- 

| | tor's 


i. 


(1) Concerning the Cloathing of Animals, Ariſtotle ob- 
ſerves, That ſuch Animals haue Hair as go on Feet and are 
diva rous; and that ſuch are covered with a Shell, as go on 
Feet, and are oviparous, Hiſt. Anim. I. 3. c. 10. 


P 4 (2) Cu. 


218 f Animals Chathing. | Book iy. 
tor's Art, manifeſted in theſe two Particulats; u 
Suitableneſi of Animals Cloathing to their Place and o. 
raſions: and the Gerniturg and Beauty thereof. | 
1. The Cloathing of Animals is ſuited to ther 
Place of Abode, and Occaſions there 3-4 maniſeſ 1 
Act of Deſign and Skill. For if there was a pol 
ſibility, that Animals could have been accoutri 
any other way, than by God that made them, , 
muſt needs have come to paſs, that their Cloat ff 
ing would have been at all Adventures, or 4 
made the ſame mode and Way, or ſome of it, 25 


2 ©» kD © #9 th ww: Co oa- 


JW 


-® 


-leaſt, inconvenient. and unſuitable. But on the 
contrary, we find all is curious and comple, 
nothing too much, nothing too little, nothi 
bungling, nothing but what will bear the Scrut. Ml 
ny of the moſt exquiſite Artiſt, yea, and ſo fa 
out-do his beſt Skill, that his moſt exquiſite Ini- 
tations, even of the meaneſt Hair, Feather, Scat 
or Shell, will be found only as ſo many ugly, il. 
made Blunders and Botches, when ſtrictly brougit 
to the Teſt of good Glaſſes. But we ſhall fu 
an Example remarkable enough in the preſent 
Caſe, if we only compare the beſt of Cloathing MW 
which Man makes for himſelf, with that givet 
by the Creator for the Covering of the irrational 
Creatures. Of which it may be ſaid, as our S. 
viour doth of the Flowers of the Field, Mar. 6.24 
That even Solomon, is all his Glory, was not arraji 
like one of theſe. $3 - 
But let us come to Particulars, and conſider the 
ſuitableneſs of the different Method the Creator 
hath taken in the Cloathing of Man, and of the 
Irrational Animals. This Pliny (2) pathetically 
laments, and ſays, It is hard to judge, whether Ne 
ture bath been 4 kinder Parent, or more cruel 5 
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f (2) Cujus [Hominis] cane videtuy cunZa alia genuiſſe Na- 
ura, mag na & ſea mercede contra tanta ſua munera : 1 
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ber to Man. For, ſays he, Of all Creatures, he 
une is covered with others Riches, whereas Nature hath 


given various Cloathing to other Animals, Shells, Hides, 
Prickles, Shag, Briſtles, Hair, Down, Quilli, Scales, 
Fleeces ;. and Trees ſhe hath fenced with a Bark or two 
againſt the Injuries of Cold and Heat. Only poor naked 
n, ſays he, is in the day of his Birth caſt into the 
wide World, to immediate crying and ſqualling; and 
none of all Creatires beſides, 7 ſoon to Tears in the very 
beginning of their Life. 
But here we have a manifeſt Demonſtzacion of 
the Care and Wiſdom of God towards his Crea- 
tures; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 
who had neither Reaſon nor Forecaſt to contrive, 
nor Parts adapted ro the Artifices and Workman- 
ſhip of Cloathing ; but for Man, he being endow- 
ed with the tranſcending Faculty of Reaſon, and 
thereby made able to help himſelf, by having 
Thoughts to contrive, and withal Hands to effect, 
and ſufficient Materials (3) afforded him from the 
Skins 
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| non ſit ſatit æſtimare, Parens melior homini, an triſtior No- 
verca fuerit. Ante omnia unum Animantium cunctorum alie- 
nis velat opibus : ceteris varie tegumenta tribuit, teſtas, cor- 
tices, coria, ſpinas, villos, ſetas, pilos, plumam, pennas, ſqua- 
mas, vellera. Truncos etiam arboreſque cortice, interdum ge- 
mino, a frigoribus & calore tutata eſt. Hominem tantum nu- 
dum, & in nuda hu mo, natali die abjicit ad vagitus ſtatim & 
ploratum, nullumque tot animalium aliud ad lachrymas, & 
has protinus vite 2 io, Plin. Nat. Hiſt. I. J. Proem. 

Let Seneca anſwer this Complaint of Pliny, although per- 
haps what he ſaith might be more properly noted in ano. 
ther Place ; Diſquis es iniquus eftimator ſortis humane, co- 
gita quanta nobis tribuerit Parens noſter, quanto valentiora a- 
nimalia ſub jugum miſerimus, quanto velociora aſſequamur, 
quam nihil fit mortale non ſub iftu noſtro poſitum. Tt virtu- 
tes accepimus, tot artes, animum denique cui nibil non eodem 
— intendit momento pervium eft, Syderibus velociorem, &c. 
nec, de Benef. I. 2. c. 29, 

(3) Mirantur plurimi quomodo tute, & ſans vivant homines 
in borrendis frigoribus plage Septentrionalis ; hancque levers 
f * N u 
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Skins and Fleeces of Animals, and from variog 
Trees and Plants: Man, I ſay, having all thi 
Proviſion made for him, therefore the Creaty 
hath wiſely made him naked, and left him to ſhi 
for himſelf, being fo well able to help himſelf, 
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quaſtionem ultra 30 annos audieram in Italia, preſertim d 
ZEthiopibus, & Indis, quibus oneroſus 7 ee ſub Zh. 
nd torrida.---- © uibus reſpondetur, --=-=Gaudet Indus multijl. 
ci plumayum genre, magis forſan pro tegumento, quam nec 
ſtate : furſus Seytha villoſo veflitu. -==-Itx ſub polo ArFicoud 
verſus aſperrimas hyemesopportuna remedia faciliter adni 
niftrat ¶ Natura], Ligna videlicet in maxima copia, & leviſſing 
prelio, & demum Pelles diverſorum animalium, tam Hlu. 
Arium quam dome ſticorum. Then he gives a Catalogue 
them, and ſaith, Qnatum omnium experti pellefices ita ing. 
nios? noverunt mixtures componere, ut pulcherrimun decorm 
oftendat varietas, & calidiſſimum fomentam adjuncta molt 
es, Ol. Mag. Hiſt. I. C, c. 0. | 
Tos this guard againſt the Cold, namely, of Fire al 
Cloathing, I hope the Reader will excuſe me, if I takethi 
opportunity of adding ſome other Defenſatives Nature ſu 
rather the great Authot of Nature) hath afforded theſe Nor 
thern Regions: Such are their high Mountains, aboundiq; 
as Ol. Magnus ſaith, through all Parts; alſo their numerow 
Woods, which beſides rheir Fire, do, with the Mountains, 
ſerve as excellent Screens againſt the cold, piercing Air al 
Winds. Their prodigious Quantities of Minerals and Metal 
alſo afford Heat, and warm Vapours, Miners Septentrionaliun 
regionum ſatis multæ, magna, diverſe, & opulente ſunt, lil 
the ſame curious and (for his time) learned Archbiſhop, 
G. c. 1. and in other places. And for the warmth they uf. 
ford; the Volcano's of thoſe Parts are an Evidence; as it 
alſo theit terrible Thunder and Lightning, which are ob- 
ſerved to be the moſt ſeyere and alter in their Meta 
line Mountains, in which large Herds of Cattle are ſome- 
times deſtroyed ; the Rocks ſo rent and ſhatter'd, that nen 
Veins of Silver are thereby diſcovered ; and a troubleſome 
kind of Quinſie is produced in their Throats, by the ſtench 
and poifonous nature of the ſulphureous Vapours, whi 
Fon diſſolye, by drinking warm Beer and Butter togethet, 
as Olaus tells us in the ſame Book, Chap. 11. | 
To all which Defenſatives, I ſhall, 10 the laſt place add 
the warm Vapours of their Lakes (ſome of which we gt 
digioufly large, of 130 Italian miles in Length, 2 " 
mu 
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Anda fiotabte M this is of the Wiſdom of God, 
zot only as the more ſetting forth his Care and 
Kindneſs to them that molt needed his Help, the 
Whelpleſs irrational Animals, and in lis not over- 
Poing his Work; bur alſo as it is moſt agreeable to 
the Nature and State of Man (4); both on natural 
and political Accounts. That Man ſhould cloath 
kimſelfis moſt agreeable to his N 
among other things) as being moſt ſalutary, an 
POLY Yor 999 
much leſs in Breadth) alſo of their Rivers, eſpecially the 
. pobrs which ariſe from che Sea. Of which guard againſſ 
rere Cold, we have lately had a cobvineng Proof in the 
5 Froſs, in 1708. wherein, when England, Germany, 
Wane, Denmark, yea, the more Southerly Regions of Italy, 
oiezerland, and other Parts ſuffered ſeverely, Ireland and 
Nolan felt very little of it, hardly more than in other 
Winters; of the Particulars of which having given an Ac 
boupt in the Phil.) Pan. No: 324 I ſhall thither refer the 
Reader. But it ſeems this is what doth ordinarily befal 
hoſe Northern Parts, particularly the andi of Orkney, of 


which the learned Dr, Wallace gives this Account: Here the 
inters are generally more ſubject to Rain than Sum-; nor 


ane Froſt and Snow continue ſo long here, as in other Parts 
" Sf Scotland, but the Wind in the mean time will often blow 
1 ery boiſterouſly, and it Rains ſometimes, not by Drops, but by 


outs of Water, as if whole Clouds fell down at once, In the 
Wear 1680, in the Month of ſune, after great Thunder, there 
all Flakes of Ice near 4 Foot thick. Wall. Account of Ork. 
WC bad. 1. 5p. 8 laſt paſſage I obſerve, that al- 
Whough in thoſe — the Atmoſphere near the Earth be 
arm, it is exceſſively cold above, ſo as to freeze ſome of 
hoſe Spouts of Water in their deſcent, into ſuch great, and 
lmoſt incredible Maſſes of Hail. And whence can this 
WW acmth proceed, but from the Earth, or Sea, emitting Heat 
q e to ſtave off the Cold above? Confult Book Il. Chap. 
F. Note 3. yy ' 
(4) Sicut enim fi innata ſibi [i. e. Homini] aliqua habere# 
pra, ils ei ſola ſemper adeſſent, ita & ſt artem aliquane 
WV 4turs ſortitus eſſet, reliquas ſane non haberet. DO uid vero ei 
nelius erat omnibus armis, omnibuſque artibus utt, nentra m 
* a natura ii propterea datum ef. Galen. de Uſ. Part. 
* as C, 4, W f 
not | (5) 
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moſt ſuitable to his Affairs. For by this mean; 
Man can adapt his Cloathing to all Seaſons, to al 
Climates, to this, or to any Buſineſs, He can hen 
by keep himſelf ſweet and clean, fence off may 
Injuries ; but above all, by this method of Cloath 
ing, with the natural Texture of his Skin adapte( 
to it, it is that that grand means of Health, name. 
ly, Inſenfible Perſpiration (5) is performed, at lea 
greatly promoted, without which an Human By. 
dy would be ſoon over-run with Diſeaſe. ; 

In the next place there are good political Res 
ſons for Man's cloathing himſelf, inaſmuch as hj 
Induſtry is hereby employed in the Exerciſes of hi 
Art and Ingenuity ; his Diligence and Care ar 
exerted in keeping himſelf ſweet, cleanly, a 
neat; many Callings and ways of Life ariſe fron 
thence ; and (to name no more) the Ranks aui 
Degrees of Men are hereby, in ſome meaſure, ren. 
dered viſible to others, in the ſeveral Nations d 
the Earth. © 8 

Thus it is manifeſtly beſt for Man that he ſhoull 
cloath himſelf. | 1 
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. (5) Concerning Inſenſible Perſpiration, SanForius obſerns 
That it much excceds all the Senſible put together. De $a 
Aled. Aph. 4. That as much is evacuated by Inſenfible Pu-. 
ſpiration in one Day, as is by Stool in fourteen Days Pu- 
ticularly that, in a Night's time, abput ſixteen Ouncesi 
commonly ſent out by Urine, four Ounces by Stool ; bit 
above 1 by Inſenſible Perſpiration, Aphor. 59.6 
That if a Man eats and drinks 8 J. in a Day, 5l. of it Iren 
in Inſenſible Perſpiration, (1. Aph. 6. And as to the fin, 
he ſaith, Ab aſſumpto cibo 5 boris 1 I. circiter perſpirabilis 
exbalare ſolet, à 5a ad 12am 3 l. circiter ; à 124 ad 16 
vix ſelibram. Aph. 56 | TG 

And as to the wonderful Benefits of Inſenſible Perſpiu, 
tion, they are abundantly demonſtrated by the ſame lear 
Perſon, «bi ſupra; as alſo by Borelli in his ſecond Part, 4 
Mot. Animal. Prop. 168. who ſaith, Neceſſaria eſt Inſenſbilt 
Tranſpiratio, ut vitg Animalis conſerugtar. "TY 
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But for the poor ſhiftleſs Irrationals, it is a 
prodigious Act of the great Creator's Indulgence, 
that they ate all ready furniſhed with ſuch 
Cloathing, as is proper to their Place and Buſi- 
neſs (6). Some covered with Hair (7), mw 
To 4 


nn 
* 
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(6) 4nimantium vero quanta varietas eft? quanta ad eam 
rem vis, ut in ſuo quæque genere permaneant ? quarum alie 
coriis tedæ ſunt, aliæ villis veſtitæ, alia ſpinis hirſute : pluma 
alias, alias ſquamms videmus obqu#as, alias eſſe cornibus ar- 
matas, alias habere effugia pennarum. Cic de Nat. Deor. I. 


2. c. 47. . ws 4 ; $57 : 
(7) From Malpighi's curious Obſervations of the Hair, I 
ſhall note three things. 1. Their Structure is fiſtulous or tu- 
bular ; which hath Jong been a Doubt among the curious, 
Eſtulaſum [elle Pilum] demoſtrant Iuftratio pilorum 3 cauda 
& collo Equorum, &c, ---precipue ſetarum Apri, que patenti- 
orem ex fiſtulis compoſitionem exhibent. Eft autem diftus A- 
pri pilus Cylindricum corpus quaſs diaphanum---fftularum ag- 
gere conflatum, & ſpeciem columne ſtriata pre ſe fert. Com- 
ponentes fiſtule in gyrum ſituate in apice patentiores reddun- 
tur; nam hians pilus in geminas dividitur partes, & compo- 
nentes minime fiftul iberiores redditæ manifeſtantur, ita 
ut enumerari poſſunt; has autem 20, & ultra numeravi. 
Expoſite N tubuloſe ſunt, & frequentibus tunicis 
| tranſverſaliter ſituatis, veluti valuulis pollent. Et quoniam 
Sine, in Erinaceis precipui, &c. nil aliud ſunt, quam duri 
& rigidi pili, ideo, &c, And then he deſcribes the Hedge- 
bog's Spines, in which thoſe Tubes manifeſtly appear, to- 
gether with medullary Valves and Cells, not inelegant, 
which he hath figured in Tab. 16. at the end of his Works. 
That which this ſagacious, and not enough to be com- 
mended Obſerver — notice of in the Structure of Hair, 
and its parity to the Spines, I have my ſelf obſerved in 
ſome mealure te be true in the Hair of Cats, Rats, Mice, 
and divers other Animals ; which look very prettily when 
viewed with a good Microſcope. The Hair of a Mouſe (the 
molt tranſparent of any I have viewed) ſeems to be one ſin- 
ple tranſparent Tube, with a Pith made up of a fibrous 
ubſtance running in dark lines, in ſome hairs tranſyerſly, 
in others ſpirally, as in Fig. 14, 15, 16, 17. Theſe darker 
medullary Parts, or Lines, I have obſeryed, are no other 
than ſmall Fibres convol red round round, and lying cloſer 
together than in other Parts of the Hair. They run 2 the 
bottom to the top of the Hair, and I imagine ſerye to _ 
| gentle 
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with Feathers (8), ſome with Scales, ſome with 
Shells (9), ſome. only with Skin, and ſome wig 
firm and ſtout Armature;all nicely. accommodate 
to the Element in which the Creature liveth, an 
its occaſions there (19). To Quadrupeds Hair is: 
commodious Cloathing ; which, ' together with 
the apt Texture of their Skin, fitteth them for al 
Weathers, to lie on the Ground, and to do the 
Offices of Man; and the thick and warm Fuß 
and Fleeces of others, are not only a good De. 
fenſative againſt the Cold and Wet, but alſo a fok 
Bed to repoſe themſelves in, and to many of t 

a comfortable coyering, to nurſe and cheriſh thei 
rr enen 

And as Hair to Quadrupeds, fo Feathers are a 
commodious a dreſs to ſuch as fly in the Ait, u 
Birds, and ſome Inſects; not only a good guard 
againſt Wet and Cold, and à comfortable Cote. 

| E. bog 
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— Evacuation of ſome Humour out of the Body; yer 
ps the Hair ſerves as well for the [nſenſfible Perſpirationd 
hairy Animals, as to fence againſt Cold and Wet. In N 
14, 16. is repreſented the Hair of a Mon ſe, as it appeaty 
through a ſmall Magnifier ; and in Fig, 15. 17. as it appeat 
when viewed with a larger Magnifier. 

Upon another Review, I imagine, that although in H 
14, 15. the dark Parts of the Pith ſeem to be tranſverſe, that 
they as well as in the two other Figures, run round in! 
ſcrew-like Faſhion. 

(8) See Book VIII. Chap. 1. Not. 4, 5. 

(9) See Chap. 14. Note 3. | | 
(10) It is a ſign ſome wiſe Artiſt was à Contriver of the 
Cloathing of Animals; not only as their Cloathing varic 
as their way of Living doth ; but alſo becauſe every Part 
of their Bodies is furniſhed with proper ſuitable Cloathing, 
Thus divers Animals that have their Bodies covered for the 
moſt part with ſhort, ſmooth Hair, have ſome Parts left na. 
ked, where Hair would be an Annoyance ; and ſome Parts 
beſet with long Hair, as the Mane and Tail; and ſome with 
ſtiff, ſtrong Briſtles, as about the Noſe, and fometimes with- 
in the Noſtrils, to guard off, or give warning of Annoyance 
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s to ſuch as hatch and brood their Young ; but 
le moſt commodious for their Flight. To which 
purpoſe they are nicely and neatly placed every 
here on the Body, to give them an eaſie Paſſage 
rough the Air (11), and to aſſiſt in the wafting 
eir Body chrough that thin Medium. For which 
ervice, how curious is their Texture for Light- 
eis, and withal for Strength? Hollow and thin 
or Lightneſs, but withal, context and firm for 
Strength. And where tis neceſſary they ſhould 
de filled, what a light and ſtrong medullary Sub- 
ance is it they are filled with? By which curious 
ontrivances, even the very heavieſt Parts made 
Wor Strength, are ſo far from being a load to the 
ody, that they rather aſſiſt in making it light 
Wnd buoyant, and capacitate it for Flight. But 
or the Vanes, the lighteſt part of the Feather, 
ow curiouſly are they wrought with capillary 
WFilaments, neatly interwoven together (12), 
Wwhereby they are not only light, but alſo ſuffici- 
Wencly cloſe, and ſtrong, to keep the Body warm, 
Wand guard it againſt the Injuries of Weather, and 
Wwichal, to impower the Wings like ſo many 
ails, to make ſtrong Impulſes upon the Air in 
Weheir Flight (13). Thus curious, thus — 
| thus 
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(11) The Feathers being placed from the Head towards 
me Tail, in cloſe and neat Order, and withal preened and 
drxeſſed by the Contents of the — afford as eaſie a Paſ- 
ſige through the Air, as a Boat new cleaned and dreſſed finds 
Jia its Paſſage through the Waters. Whereas, were the Fea- 
Wt hers placed the contrary, or any other way (as they would 
haye been, had they been placed by Chance, or without 
Art) they would then have gathered Air, and been a great 
Encumbrance to the Paſſage of the Body through the Air. 
See Book VII. Chap. 1. Note 2. 

(12) In Book VI. Chap. 1. Note 5. there is a particular Ac- 
count of the Mechaniſm of their Vanes, from ſome nice Mi- 
3 Obfervations, and therefore I ſhall take no far- 
ther Notice of it here. 


(13) Vid, Borel, de Mot. Animal. Prop. 182. Vol. 1. (14) 
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124 Of Animals Cloathing. Book I 
thus commodious is the Cloathing of Beaſts an 
Birds: Concerning which, more in proper plac: 
And no leſs might I ſhew that of Reptiles, aut 
Fiſhes (14) to be, if it was convenient to enlatg 
upon this Branch of the Creator's Works. Hoy 
well adapted are the Annuli of ſome Repriles, ani 
the Contortions of the Skin of others, not only 
fence the Body ſufficiently againſt outward ln 
ries ; but to enable them to creep, to perforate th 
Earth (15) and in a word, to perform all the Oi 
fices of their Reptile State, much better than an 
other Tegument of the Body would do? Andth; 
ſame might be ſaid of the covering of the Inhahj. 
rants of the Waters, particularly the Shells of ſome, 
which are a ſtrong guard to the tender Body tha 
is within, and conſiſtent enough with their ſlower 
Motion; and the Scales and Skins of others, 1. 
fording them an eafie and ſwift Paſſage through 
the Waters. But it may be ſufficient to give on- 
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(14) See Book IV. | 
05) For a Sample of this Branch of my Survey, let u Wir 
chuſe the 1 of Earth-Worms, which we ſhall fa 
compleatly adapted to their way of Life and Motion, being 
made in the moſt compleat manner poſſible for terebrating 
the Earth, and creeping where their Occaſions lead then 
For their Body is made throughout of ſmall Rings, a 
theſe Rings have a curious Apparatus of Muſcles, enabling 
thoſe Creatures with great Strength to dilate, extend, or 
contract their Annuli, and whole Body; thoſe Annuli all 
are each of them armed with ſmall, ſtiff, ſharp Beards, of 
Prickles, which they can open, to lay hold on; or ſhut uy 
cloſe to their Body : And laftly, —_ the Skin there lies: 
limy Fuice, that they emit, as occaſion is, at certain Perfo- i 
tations between the Annuli, to lubricate the Bod „and faci- Mu: 
litate their 7 into the Earth. By all which means they 

are enabled, with great ſpeed, caſe, and ſafety, to thruſt, and 
wedge themſelves into the Earth; which they could not do, 
had their Bodies been covered with Hair, Feathers, Scales, 
or ſuch like Cloithing of the other Creatures. See moe 


concerning this Animal, Bopk IX. Chap, I, Note I, (1 
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y a hint of theſe things, which more properly be · 
long to another place. Wok. x: 
' Thus hath ere indulgent Creator furniſhed the 
hole Animal World with convenient, ſuitable 
loathing. © 952710 mas 511 
02. Let us in the next place take a ſhort View of 
he Garniture (16) and Beauty thereof. And here 
e:ſhall thus far, at leaſt, deſcry it to be beauti- 
Wl, chat it is: Compleat and Workman-like. Even 
oe Cloathing of the moſt ſordid Animal, thofe 
What are the ſeaſt beautified with Colours, or ra- 
her whoſe Cloathing may regrate the Eye (17) ; 
et when we come ſtrictly to view them, and ſe- 
Wiouſly conſider the nice Mechaniſm of one Part, 
he admitable Texture of another, and the exact 
ymmetry of the whole, we diſcern ſuch Strokes 
WS inimitable Skill, ſuch incomparable Curioſity, 
What we may ſay with Solomon, Ecclel. 3. 11. God] 
With made every thing beautiful in bis time. 
But for a farther Demonſtration of the ſupere. 

ninent Dexterity of his Almighty Hand, he hath 
Ween pleaſed, as it were on purpoſe, to give ſur- 
Wrizing Beauties to divers Kinds of Animals. What 
Wadiant Colours are many of them, particularly 
Wome Birds and Inſects (18), bedecked with What 
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(16) Ariſtotle, in his Hift. Anim. I. 3. c. 12. names ſeveral 
divers, that by being drank of, change the Colour of the 
air. \ 

W (17) For an Example, let us take the Cloathing of the 
WE ortoiſe and Viper, becauſe, by an incurious View, it rather 
W-graterh than pleaſeth the Eye: But yet, by an accurate 
Wurvecy, we find the Shells of the former, and the Scales of 
e latter to be a curious piece of Mechaniſm, neatly made, 
nd ſo e and well put and tacked together, as to 
xceed any Human Compoſures. Of the latter ſee more in 
Joo IX. Chap. 1. Not. 3. 

(18) It would be endleſs to enter into the Particulars of 
e beautiful Birds and Inſe#s of our European parts; but 
ſ pecially thoſe inhabitiog i between the Tro- 


picks, 
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12. Of Animals Cloui hing. Bel 
a prodigious Combination is: there oſvem of theſy 
yea, how nice an Air frequently of: \meaner Ca 
Fours (19), as to captivate the Eye. of: all! Behold. 
ers and exceed the Doweority: of/ the'moſt ag | 
lite Pencil to Copy? 

And now, whe! we elius find hib Walle 
Amma, cloathed in tho wiſeſt — | 
fyitable to the Element in which they live, th 
Place ih'which they reſide, and their State a0 
Occaſions there; when choſe that are able to [hk 
for themſelves, ate leſt to their own Diſcretia 
and Diligence, but the Helpleſt well accouterl 
and provided for; when fuch incomparable Strobe 
of Art and Workmanfhip appear in all, and ſuch 
inimitable Glories and Beauties in the Gloathing 
of others; who can, without the greateſt Obi. 
nacy and Prejudice, deny this to he G D Han 
dy work? The gaudy, or even the meameſt A 
rel which Man ride for himſelf, e readily 
enough en to be the Contrivance, dhe Work ol 
Man: and ſnall we deny the Cloathing of all ie 
Animal World beſides (which infinitely ſurpaſſet 
alt the Robes of earthly Majeſty '; ſhall we, dm 
we; deny that) to be the Work of any thing le 
than of an infinite intelligent Being, whole At 
#nd Power are equal to ſuch glorious Work 
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picks, which are obſerved as much to exceed our Birds i 
their Colours, as ours do theirs in their Singing. 

- (19) The Wryneck, at à diſtance, is a Bird of mean Co. 
aur; neither are indeed its Colours radiant, or beauti 
ſingly conſidered: but when it is in the Hand we ſec it 
lip t — darker Colours ſo curiouſly mixed together, # r 0 
. give the Bird a ſurprizing Beauty, The ſame is alſo ob let 
vable in many Inſedts, dne of the Phalena-kind. 
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TY aving in che laſt Chapter, as briefly as well 
I could, ſurveyed the Chathing of Animals, 

I ſhall in this take a View of their Hog/ts, Neſte, 
their Cells and Habitations : another thing no leſs 
necellagy to their Well being than the laſt; and in 
which. the Great Creator hath likewiſe ſighalized 
his Care and Skill, by giving Animals an archi- 
teRonick Faculty, to build themſelves convenient 
Places of Retirement, in which to repoſe and ſe- 


rr 


qure thewſelves, and to nurſe up their Youbg. 
And here, as beſorg, we may conſider. the caſe 
( of Man, andthat of the Irrational Animals. Man 


having (as T ſaid) che Giſt of Reaſon and Un- 
derſtanding, is able to ſhift for himſelf, to con- 
trixe and: build, as his Pleaſure leads him, and his 
Ahilities will admit of. From the meaneſt Huts 
and Cottages, he can erect himſelf ſtately Build- 


N ings, bedeck them with exquiſite Arts of Archi- 
tecture, Painting, and other Garniture, enoblg 
chem, and render them delightful with pleaſant 
Cardens, Fountains, Avenues, and what not? For 
Man therefore the Creator hith abundantly provi- 
c-W ded in this reſpect, by giving him an Ability to 
ü help himſelf. - And a wiſe Proviſion this is, inaſ- 


mch as it is an excellent Exerciſe of the Wit, the 
Ingenuity, the Induſtry and Care of Man, 

ut finge Ingenuity without Materials would be 
fruitleſs, the Materials therefore which the Crea- 
cor hath provided the World with, for this very 
Au ſervice of Building, deſerves our notice, The 


Q 3 great 
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great varieties of Frees C1), Earth, Stones and 
Plants, anſwering every Occaſion and Purpoſe of 


Man for this Uſe, in all Ages and Places all the 


World over, is a great Act of the Creator's Good. 
neſs; as manifeſting, that ſince he has left Man 90 
ſnhiſt for himſelf, it ſhould not be without ſufficient 
Helps to enable him todo ſo, if he would but make 
uſe of them, and the Senſe and Reaſon which 

God hath given him. AM TIS LIN 
Thus ſufficient Proviſion is made for the Habi. 
tation of Man.... 
And no leſs ſhall we find is made for the reſt of 
the Creatures; who although they want the pov. 
er of Reaſon to vary their Methods, and cannot 
add to, or diminiſh from, or any way make In- 
provements upon their natural way; yet we find 
that natural Inſtinct, which the Creator's infinite 
Underſtanding hath ĩmprinted in them, to be abun 
dantly fufficient, nay, in all probability, the very 
beſt or only Method they can take, or that can be 
invented for the reſpective Uſe and Purpoſe of eich 
peculiar Species of Animals (). If ſome Cre: 
tures make their Neſts in Houſes, ſome in Ty 
* - $4.19 3 do Atte loom 
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(1) 


5 


Sina: Dat utile lignum 
Navigiis Pinot, domibus Cedroſque, Cupreſſoſque * 
 Hinc radios trivere Rotis, binc tympana. plauſiris 
Agricolæ, & panaas ratibus poſuere carinas. 
Viminibus Salices feecunde, Feudibas Ula p- 
At Myntas validis haſtilibus, & bona bello 
Cornus; Ityreos Taxi torquentur in arcus. 
Nec Tilie leves, aut torno raſile Buxum, 
Non for mam accipiunt, ferroque cavantur acuto: 
Necnon & torrentum undam levis innatat Alnus 
Miſſa Pado : necnon EP. apes examina condunt 
Corticibuſque cavis, vitioſeque llicis alveo. 
; Virg. Georg. I. 2e carm. 44% 
(+) Sec Chap 15. and Book VII. Chap. 6. 
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Chap NIL. Of Animals Fabitations. 229 
ſome in Shrubs, ſome in the Earth (2), ſome in 
Stone, ſome in the Waters, ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification doth abundant- 
ly anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, 4nd ſecure 
themſelves, lay, and breed up their Young. We 
are fo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any decay, any periſhing 
of their Young ; that in all probability, on che 

1 2 con- 


% 


oY 


ed 
no 


(2) Many of the Veſpe-Ichnewmones are remarkable enough 
for their Vidification and Proviſion for their Young. Thoſe 
that build in Earth (who commonly have . and blick 
Rings round their 4/vi) having lined the little Cells, they 
have perforated, lay therein their E gs, and then catry into 
them Maggots from the Leaves of Trees, and ſeal them up 
cloſe — neatly. And another Ichneumon, more of the 
Veſpa than | + 5" ANF crores Kind (having 2 lirtle Sting in 
its Tail of a black Colour) gave me the pleaſure, one Sum- 
mer, of ſeeing it build irs Neſt in a little hole in my Study 
Window. This Cell was coated about with an odoriferous 
reſinous Gum, collected, I ſuppoſe, from ſome Fir-Trees 
near ; after which it laid two Eggs (I think the number was) 
and then carried in divers Maggots, ſome bigger than itſelf. 
© Theſe it very ſagaciouſly ſealed cloſe 5 into the Neſt, lea- 

ving them there doubtſeſs partly to aſſiſt the Incubation ; 
def ecially for Food to the future Young when hatched. 

Of this Artifice of theſe [chneumons, Ariſtotle himſelf takes 
notice, (but I believe he was ſcarce aware of the Eggs ſealed 
uß with the Spiders). Or & Epinxas 1160 mores xa tun, & c. 
As to the Veſpæ, called Ichneumones (leſs than others ) they 
kill Spiders, and carry them into their Holes, and havins ſea 
led them up with Dirt, they therein hatch, and produce theſeof 
the ſame Kind. Hiſt. Anim. I. 5. c. 20. 

To what hath been ſaid about theſe Ichneumon-Waſps, J 
ſhall add one Obſervation more, concerning the providentia! 
Structure of rheir Mouth in every of their Tribes, viz. their 
" Jaws are not only very ſtrong, but nicely ſized, curved and 

placed for gnawing and ſcraping thoſe complear little Holes 
they perforate in Earth, Wood, yea, Stone it (elf. 


60 Q3 (43) 
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arg more {ecure, and better able to ſhift for, 


ontraty, in that particular way they better thrive 


help themſelves. If, for inſtance, ſome Beaſts make 
te 8 no Habitation, but lie abroad in the 
open Air, and there produce their Young ; in this 
caſe we find there is no need it ſhould: be other. 
wiſe, by reaſon they axe either taken care of by 
Man (3,) or in no Danger, as other Creatures, 
from abroad. If others repoſite their Young in 
Holes (4) and Dens, and ſecure themſelves alſo 
therein, it ĩs, becauſe ſuch Guard, ſuch Security i 
wanting, their Lives being ſought either by the 
Hoſtility of Man, or to fatisfie the Appetite of na- 
pacious Creatures (5). If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome withthis, ſome 
with another Material, ſome in Houſes, ſome in 
Trees, ſome on the Ground (6), ſome on Rocks 
and Crags on high (of which God himſelf hath 

| | given 


8 


— —— 


(3) Tilly having ſpoken of the Care of ſome Animals to- 
Wards their Young, by which they are nurſed and brought 


up, faith, Actedit etiam ad nonnullorum animantium, & ea- 
rum rerum quas terra gignit, conſervationem, & ſalute, 
hominum etiam ſolertia & diligentia. Nam multe & pecudes, 
EFftirpes ſunt, que ſine procuratione hominum ſalue eſſe non 
poſſunt. Cic. de Nat. Deor. I. 2. Cc. 52. 

(4) Proy, 30. 26. The Conies are 2 a feeble Folk, yet mali 

they their Houſes in the Rocks, | 

(5) See Nete 10. DO 

6) It is a notable Inſtinct which Ol. Magnus tells of the 
Galli SyIveſtres in his Northern Country, to ſecure them- 
ſelves againſt the Cold and Storms of the Winter. Cum ni- 
ves inftar collium terre ſuperficiem ubique cooperiunt, ramoſque 
arborum diutius deprimunt, & condenſant, certos fructus Be- 
tule arboris in forma longi-Piperis vorant, & glutiunt in- 
digeſtos; idgue tanta aviditate, ac quantitate, ut repletum 
guttur toto corpore majus appareat. Deinde partitis agmini- 
bur ſeſe inter medios nivium colles immergunt, præſertim in 
Fan, Febr Martio, quando nives ut turbines, typhones, vel 
tempeſt ates graviſſime e nubjbus deſcendunt. Cumgque _— 
a, 


#7 2 » To @ * * 
” SAS? ms the aa w ME. 6 CG SD IS ] " 7 


an XII. Gini, Habitat ion. 231 
giten an Inſtance in the Eagle, Job. 39. 27. 28.) 
Aud ſo among che Inſect 2 pes Feld | E 
ſome fepoſmte ithetr Eggs or Young in the Earth. 

forme — ſome in Stone, ſome on one kind 
of Plant, fome'on) another; ſome in warm and 
dry Places; ſome in che Water and moiſt Places, 
and ſome in their own Bodies only, as ſhall be 
ſnew n in proper place; in all theſe Caſes it is in 
all probability, the beſt or only Method the Ani- 
mal can take for the Hatching and Production of 
irs Loung for their Supplies, Safety, or ſome o- 
ther main point of their Being, or Well being. 
This is mami feſt enough in many Caſes, and chere- 
fore probable in all. It is manifeſt that ſuch: Ant 
mals, for inſtance, as breed in the Waters (as not 
only Fih, but divers Inſects, and other Land- 
Anidials do) that their Young cannot be hatched, 
fed or nutſed up in any other Element. It is ma- 
nifeſt that Inſects, which lay their Eggs on 
this, and that, and the other agteeable Tree, or 
Plant, or in Fleſh, & c. that it is by that means 
their Young are fed and nurſed up. And it is lit- 
tle to be doubted alſo, but that theſe Mattixes may 
much conduce to the Maturation and Production 
of the Young. And ſo in all other the like caſes 
of Nidification, of Heat or Cold, Wer or Dry, 
Expoſed or Open, in all probability this is the beſt 
Method for the Animal's Good, moſt ſalutary and 
agreeable ta its Nature, moſt for its Fecundiry, 
and the Continuance and Increaſe of its Species; 
to which every Species of Animals 1s nacurally 
prompt and inclined, | IT 

er ot Thus 


—— — ä 


ſunt,<--certis hebdomadis cibo in gut ture colleFo, egeſto, & re- 
ſaumpto vivunt. Venatorum canibus non produntur .- Pnod 
þ preſentiunt nivem imminere majorem, prædicto frutu, ite- 
rum devorato, aliud domicihium captant, in eoque manent uſ- 
que ad finem Martii, &c. Ol. Mag, Hiſt, I. 19. c. 33. 

Q 4 G (7) 


232 . Of Animals Habitations. Book IV. 
Thus admirable. is the natural Sagacity and In, 
ſtinct (7) of the irrational Animals in the Conve. 
nience and Method of their Habitations.' And no 
leſs is it in the Fabrick of them. Their archite. 
Ronick Skill, exerted in the Curioſity and Der. 
terity of their Works, and exceeding the Skill of 
Man to imitate; this, I ſay, deferves as much or 
more Admiration and Praiſe, than that of the moſt 
exquiſite Artiſt among Men. For with what ini- 
mitable Art (8) do theſe poor untaught Creatures 
lay a parcel of rude and ugly Sticks and Straus, 
Moſs and Dirt together, and form them into com- 
modious Neſts? With what Curioſity do they line 
them within, wind and place every Hair, Fea- 
ther, or Lock of Wool, to guard the tender Bo- 
dies of themſelves and their Young, and to keep 
them warm? And with what Art and Craft do ma- 
ny of them thatch over, and coat their Neſts with. 
out, to dodge and deceive the Eye of Spectatom, 2 
well as to guard and fence againſt the Injuries of 
Weather (9) ? Wich what prodigious Nr do 
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C7) Jr is a very odd Story (which I rather mention for 
the Reader's Diverſion, than for its Truth) which Dr. Lu. 
de Beaufort relates, Vir fide dignus narravit mibi, quod cun 
ſemel, animl gratia, nidum avicule ligno obduraſſet, ſeque 
occultaſſet, cupidus videndi quid in tali occa prefearet ; 
illa cim fruſtra ſepius 77 roftro illud auferre, caſus ad- 
modum impatiens, abiit, & poſt aliquod temporit ſpatium u. 
verſa eſt, roftro gerens plantulam, qud ol turamento applicats 
paulo poft, illud veluti telum eripuit tanta vi, ut diſperſa in- 
petu berbala, ac occaſionem ipſi ab avicula ejus virtutem 45 
Fendi, præripuerit. Coſmop. divina, Sect. 5 C. 1. Had he 
told us what the Plant was, we might have given bettet 
Credit to this Story. 

(82 Of the Subtilty of Birds in Nidification, ſec Plin. Nut. 
Hiſt. I. 10. c. 3%. ph 

(9) Among mapy Inſtances that might be given of this 
Subrilty of Birds, and other Gieitniry that of the /ong-tai- 
ted Titmouſe deſerves Obſervation, who with great Afl 
builds her Neſt with Moſſes, Hair, and the Webs of 5pi- 


ers, 
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Chaps XIII. Of: A Habitations, 233 
ſome foreign Birds (10), not only plat and weave 
the fibrous Parts of Vegetables together, and cu- 
riouſly tunnel them, and commodiouſly form them 
into Nefts ; but alſo artificially ſuſpend them on 
the tender Twigs of Trees, to keep them out of 
the reach of rapacious Animals ? 4:05 
And ſo ſor Iaſecłks, thoſe little, weak, thoſe ten- 
der Creatures; yet, what admirable Artiſts are 
they in this buſineſs of Nidification ! With what 
= Diligence doth the little Bee gather its Combs 
om various Trees (11) and Flowers, the Waſp 
1 | from 


* 
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ders, caſt out from them when they take their Flight (ſee 
Book VMA. Chap. g. Note 5.) with which the other Materials 
arc ſtrongly tied together. Having ncatly built, and co- 
vered her Neſt with theſe Materials without ; ſhe thatcheth 
it on the top with the Muſcus arboreut ramoſus, or ſuch like 
broad, whitiſh, Moſs, to keep out Rain, and to dodge the 
SpeRtator's Eye; and within ſhe lineth it with a great num- 
ber of ſoft Feathers. ; ſo many, that I confeſs I could not but 
admire how ſoſmall a Room could hold them, eſpecially that 
they could be laid ſo cloſe and handſamely together, to af. 
ford ſufficient Room for a Bird with ſo long a Tail, and ſo 
numerous an Iſſue as this Bird commonly hath, which Mr. 
Ray faith (Synopſ. Met bod. Avium, p. 74.) Oua inter omnes 
aviculas nameroſiſſima ponit. Sec more of the Neſt of this 
Bird from Aldrovand. in Willugh. Ornith. p. 243. 

(10) The Neſt of the Guira tangeima, the [&erus minor, 
and the Fupzjuba, or whatever other Name the American 
Hang-Nefts may be called by, arc of this kind. Of which 
ſee Willughby's Ornith, Lib. 2. Chap 5 See. 12, 13. Allo 
Dr. Grew's Muſeum Reg Soc. Part 1. Se. 4. Chap. 4 Theſe 
Neſts I have divers times ſcen, particularly in great Perfecti- 
on in our R. & Repoſitory, and in the noble and well-fur- 
niſned Maſeum ns often-commended Friend Dr Sloane; 
and at the ſame time I could not but admire at the neat 
Mechaniſm of them, and the Sagacity of the Bird, in hang- 
ing them on the Twigs of Trees, to ſecure their Eggs and 
Young from the Apes. 

(11) I mention Trees, becauſe I have ſeen Bees gather 
the Gum of Eir-Trees, which at the ſame time gave me the 
Pleaſure of ſeeing their way of loading their Thighs there- 
with ; performed with great Art and Hexreriry. (12) 

12 


—— — Timber:; and Cs 
from ſolid (22) Timber; and [Wi 

ous — Subtilty do thoſe little Anima 
ark their deep hexagonal Cells, he only proper 
Figure that the beſt Mathemacician could chuſe for 
ſuch a Combination of Houſes 63)? Wich what 
Accuracy do other Inſects perforate the Earth(1y) 
Wood, yea Stone it ſelf (15) For which Service 
the compleat Apparatus of their Mouths (16) ani 
Feet (17) deſerves particular Obſervation, as — 
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. (12) Waſps, at their firſt coming, may be obſeryed to fre. 
quent Poſts, Boards, and other Wood that is dr Jound, 
but never any that is rotten. Theſe they may be heard to 


ſcrape and " - and what they ſo gnaw' off, N- 
u 


. | * 7 
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cloſe together between their Chin and Fore-Legs, W 
they haye gotten enough for 'a Burden, : which then Ce 
carry away in their Mouths, to make their Cells with. 

(z) Circular Cells would have been tlie moſt capaciou, on 
but this would by no means have been à convenient Figure, ba 
by reaſo much the Room would have been Taken the 
by Vacancies between the Circles: therefore it was ne the 
ſary to make uſe of ſome of the reQilinezr Figures. Amony . 
which only three could be of uſe ; of which Pappe leg { 
andrin. thus diſcourſeth ; Cum igituy tres fightre font, qi 


funt, Triangulunm ſcil. Duadratum rage num; pu 
#lam que ex pluribus angulis conſtat ſapjentir ſebgerum, it. 
pote ſuſpicantes eam plus mellis capere aum utranmows 
quarum. At Apes | quidem' illud tantum uod- ipſts tile ef 
cognoſcunt, viz. Hexagonum Dnuadsatd e riangido eſſe m-. 
jus & plus Mellis capete poſſe, —_ kqugli materis in du 
ftruttionem uniuſcujuſque conſumpt4. A vero Jui plas - 
pientiæ quam Apts Labere profitemur, #ljqmid etiam magis i- 
fene inveſtigalunus. Collect. Math. 145 n 
(14) Sce befote Not: 2. 2 TORI o& -- 
(15) See Chap. 11. Note 22. 4 | | 
(416) See Chap. 11. Note 21. Der: 5:5 435 
(17) Among many Examples, the Legs and Feet of thi 
Mole-Cricket, (Gryllotalpa) are very remarkable. The Fore 
Legs are very brawny and ſtrong and the Feet armed f 
with four flat ſtrong Claws, * with a ſmall Lamim 


per ſeipſas locum circa 1. Seer co term replere po- 


with two larger Claws, and a third with two little Claws: ry 
which Lamina is joynted to the bottom of the Foot, to — 


extended, to make the Foot wider, or withdrawn way 
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been and will be heręaſter oblerwed. And fur- 
ther yet, wich What Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line thoſe their 
Houſes wichin, and ſeal them up, and fence them 
without C18) How artificially will others fold up 
the Leaves of Trees and Plants (19), others houſe. 
themſelves in Stieks and Straws, others glue light 
and floating Bodies together (20), and by that Ar. 
tile make themſelxes floating Houſes in the Wa- 


ters, 
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the Foot. Theſe Feet are giaeed to ſcratch ſomewhat ſide- 
ways, 4s well as downward, after the manner of Moles Feet, 
— they are very like them alſo in Figure, | 

'Somhewhat of this nature Swammerdam obſerves of the 
Worms of the Ephemeron. To this purpoſe [to dig their 
Cells] the wiſe Creator hath furniſhed them (faith he) with 
Members. © For, -bzſides that their two Fore-Legs are formed 
omewbas like thoſe of the ordinary Moles, or Gryllotalpa, he 
bath alſofuyniſbed them <vith two toothy Cheeks, ſomewhat like 
the Sheevs of Lobſters, which ſerve them more readily to bore 
the Clay. Swammerdam': Ephem. Vit. Publiſhed by 


Dr. Tyſon, Chap. 3 

Un See --1 ++ martha 2 : 

(19 They are for the moſt part ſome of the Phalene- 
Tribe, which inhabit the tunnelled, convolved Leaves, that 
we meet with on Vegetables in the Spring and Summer, 
And it is a ſomewhat wonderful Artifice, how ſo ſmall and 
weak a Creature, as one of thoſe newly-hatched Maggots 
(for doubtleſs it is they, not the Parent-Animal, becauſe the 
emits no Web, nor hath any tectrine Art) ean be able to con- 
volye the ſtubborn Leaf, and then bind it in that neat round 


Form, with the Thread or Web it weaves from its own 


Body; with which it commonly lines the convolved Leaf, 


and ſtops up the two ends, to prevent its own falling out, 
and Eay-wvigs, and other noxious Animals getting in | 
(20) The ſeyeral ſorts of Phryganea, or Cadews, in their 
Nympha, or Mapgot-ftate, thus houſe themſelves , one fort 
in Straws, called m thence Straw-Worms ; others in two 
or more Sticks, laid parallel to one another, creeping at the 
bottom of Brooks ; others with a ſmall bundle of pieces of 
Ruſhes, Duck-weed, Sticks, Sc. glued together, where. 
with they float on the top, and can row themſelves therein 
about the Waters, with the help of their Feet. Both rhefe 
rc called Cod-bait, Divers other ſorts there arc, which the 
* Reade, 


ters, to tranſport themſelves at Pleaſure after thei; 
Food, or other neceſſary occaſions of Life ? Ang 
ſor a Cloſe, let us take the Scriptural Inſtance of 
the Spider, Prov. 30. 28. which is one of the four 
little things, which, v. 24 Agar ſays, is exceed; 
Wiſe. The Spider taketh bold with her Hands, and i 
in Kings Palaces (21), I will not diſpute the Truth 
of our Engliſh Tranſlation of this Text, but ſuppo. 
ling the Animal mentioned to be that which i 
meant; it is manifeſt, that the Art of that Spe. 
cies of Creatures in ſpinning their various Web; 
and the Furniture their Bodies afford to that pur. 
poſe, are an excellent Inſtinct and Proviſion of 
Nature, ſetting forth its glorious Author. 
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Reader may ſee a Summary of, from Mr. Willughby, in Rai 
Method. Inſe#. p. 12. together with a good, though very 
brief Deſcription of the Papilionaceous Fly, that comes from 
the Cod-bait Cadew. It is a notable arehitectonick Faculty 
theſe Animals have, to gather ſuch Bodies, and then to plue 
them together ; fome to be heavier than Water, that the 
Animal may remain at the bottom, where its Food is, (for 
which pur poſe pens by" Stones, together with Sticks, Ruſh, 
Sc.) and ſome to be lighter than Water, to float on the 
rop, and — its Food from thence. Theſe little Houſes 
look coarſe and ſhew no 2 Arti fice outwardly ; but are 
well tunnelled, and made within with a hard tough Paſt; 
into which the hinder part of the Maggot is ſo fixed, tha 
it can draw its Cell after it any where, without danger of 
leaving it behind ; as alſo thruſt its 8 to reach 
what it wanteth ; or withdraw it into its Cell, to guard i 
againſt Harms. - 

(21) — mentioned the Spider, I ſhall take this occ:- 
ſion (although it be out of the way) to give an Inſtanee of 
the Poyſon of ſome of them. Scaliger, — 186. relates, 
that in Gaſcony, his Country, there are Spiders of that viru- 
. lency, that if a Man treads upon them, to cruſh them, their 
Poyſon cuill paſs through the very Soles of his Sboo. Boyl Sub- 
til. of Effluv. c. 4 

Mr. Leewenhoek put a Frog and à Spider together into? 
Glafs, and having made the Spidey ſting the Frog divers times, 
the Frog died in about an Hours time. Phil. Tran/, * 

a 


Chap. XIII. Of Animals Hahitations, 237 
And now from. this:ſhort and tranſient View of 
the architectonick Faculty of Animals, eſpecially 
the Itrationals, we may eaſily perceive ſome ſupe- 
riour and wiſe Being was certainly concerned in 
their Creation or Original. For how is it poſſible 
that an Irrational Creature ſhould, with ordinary 
and coarſe, or indeed any, Materials; be ever able 
to perſorm ſuch Works, as exceed even the Imita- 
n e bn oft 21 Wann 
— — — — — — SCCGS 8 


— * 


2 


5 5 eee = may, Fa = 


nw 


Kae *7) inn! Der Une 81 +»T: 

In the.ſame Tranſafion is a curious Account of the man- 
ner how Spiders lay, and guard their Eggs, viz, they emit 
them not out of the hindermoſt part of the Body, but under 
the upper part of her Belly, near the hind-Legs, S Al- 
ſo there is an Account of the Parts from which they emit 
their Webs, and diwers other things worth Obſervation, 
with Cuts illuſtrating the whole. | : 

But in Phil. Tranſ. No. 22. Dr. Nath. Fairfax from & Rodi, 
and his own Obſeryations;/ thinks Spiders not Venomous, ſe. 
veral, Perſons, as well. as Birds: boning them without 
hurt; which I my ſelf have known in a Perſon of Learning, 
who was adviſed to take them medicinally at firft, and 
would at any time ſwallow them, affirming them to be ſweet, 
and well taſted. And not only Innocuous, but they are ve- 
ry Salutiferous too in ſome of the moſt ſtubborn Diſeaſes, if 
the pleaſant Story in Mouffet be true, of a rich London Ma- 


chee, that hearing of her Caſe, and that ſhe was given over 
by the Doctors, went to her, pretending to be a Phyſician, 


being willing to believe, agrees with him for ſo much Mo- 
ney, one half to be paid down, the other upon Cure. Up- 
on which he gives her a Spider, promiſing her Cure in three 
Days. Upon which (not doubting but he had poiſoned her, 
and fearing he might be called to account for it) he gets out 
of Towns faſt as he could. But inſtead of being poiſoned, 
ſhe loon recovered. After ſome Months the rack gets 
privately to Town, when he thought the Buſtle might be 
over; and enquiring how his Patient did, was informed of 
her Cure ; and thereupon viſiting her, and making an ex- 
cuſe for his Abſence, he received his Pay with great Ap- 
plauſe and Thanks, Mouff. Inſect. I. 2 c. 15. 

Having ſaid ſo much of Spiders, I might here add their 
Flight: But of this, ſee Book 111, Chap, 4. Note 5. 00 
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i 


tron, cured of a ns Tympany, by a certain Debau- 


and confidently affirming he would cure hes ; which ſhe 
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238 ne dee book y 
tion of a Rational creature? Ho could che By, 
dies of many of them (particularly the left then. 
_ tioned) be futniſhed with archifeftive Materials) 
How could they ever difeover them to be in thei! 
| Bodies, or Eno hat Uſe to make of thigm' 2 W. 
muſt thertfote neceffarily conchide; that the H. 
rationals either have Reaſon and Judgment, no 
only Glimmering⸗ theteof, but ſome of its ſupe 
fiour Acts, as Wiſdom and Foreſight, Diſcretion, 
Art and Care; orelſe, that they are only palire 
in the Caſe, and ac by Inſtin&, or by the Rez 
fon of ſorne” ſuperiour Being impricited-i in thei 
ature, or ſoinè way or other (he it how it — 
cbngenial with them. That they are Rati 
ot excel Man in Art and Wiſdom,” none ſureh 
will be ſo fooliſh às to ſay. Aud therefore vt 
muſt conclude; that tho excellent Ends they 
purſue, and that admirable Art they exert, is nom 
of theit own, bur owing to chat infinitely wik 
and excellent Being, of whom it may be fail 
with reference to the — as well as Rats 
onal Creatures, as it is, Prov. 2. 6. The Lond g 
ee ; wtf lis Mouth cone e 
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g ee deres the Food, Cloathing, 
and Houſes of Animals; let us in this Chap- 
. K a Glance of another excellent Proviſion 
che wiſe Geena, hath made. for the good of the 
fl nimal World, and that is, the Methods which 
any naturally take for their Self-Preſervati- 
9. And here it is remarkable (as in 
ts Cafes before) that Man, who is endowed with 
Reaſon, is born without Armature, and is deſti- 
tute of many Powers, which irrational Creatures 
have in a much hig her Degree than he, by reaſon 
he can make himſelf Arms to defend himſelf, can 
contrive Methods for his own Guard and Safery, 
@n many: ways annoy his Enemy, and ſtave. off 
the Harms of noxious Creatures. 
- But for others; who are deſtitute of this 1 
eminent Faculty, they are ſome way or other pro- 
rided with ſufficienc uard (1), proportionate to 
their Pee of —_— the W they are like to 
incur 
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0 Callent in dee ani malia, ſciuntque non ſua modo 
tom moda, verum & bo 2 adverſa ; norunt ſua tela, norunt 
eccaſiones, parteſque diſidentium imbelles. In ventre mollis eſt 
tenuiſque cutis Crocodilo.t'ideoque ſe, ut territi, mergent Del- 
—— ee owe illa ſecant ſpina. Plin, Nat, Hiſt. 
8. e, 25. 


es 
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- animoſo & feroci, deniibus 
Tauro & Apro; illi enim Cornua, huic exerti Dentes...... 


Head, and Neck, and the four Legs 


* , 9 . 
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IV. 
incur there (2); and in a word, to their greatef 


occaſions and need of Security. Accordingly ſome 
are ſufficiently guarded againſt all common Dan. 


gers by their natural Cloathing, by their Armatun 


of Shells, or ſuch like hard, and impregnable Co- 
vering of their Body (3). Others deſticute of thi 
| „ oo Guard 
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x Arn Aden . 
() Omnibus aptum eſt Corpus Anime moribus & facultal. 
bus: Zquo fortibus ungulis & juba eſt ornatum (etenim vey 
& ſuperbum & generoſum eft animal.) Leoni autem, ui 

ung uibus walidum. Ita autn 


Cervo autem Lepori (timida enim ſunt animalia) eln 
corpus, ſed inerme., Timidis enim velocitat, arma audacil 
convenlebant.—Homini autem (ſapiens enim ef ) mat 
dedit, inſtrumentum ad omnes artes neceſſuvinm, paci non ni. 
nus qua m bello idoneum. Non igityr indiguit Cornu fibi in- 
nato cum meliora Cornibus arma wv” IR. quandocunque vi- 
let, poſſit accipere : etenim Enſis & Haſta majora ſunt Am, 
& ad incidendum promptiora.----Neque Cornu, ths Unguls 
quicquam niſt cominus agere poſſunt; Hominum vero arma . 
minus juxta ac cominits agunt : telum quidem & ſagitta na. 

45 quam cornua. Non igitur eſt nudus, neque iner mis 
Fed ipft eft Thorax ferreus, quandocunque libet, omnibus Cori 
difficitius ſauciatu organum, ---- Nec Thorax folum ſed & Do 
mus, & Marus, & Turris, &c. Galen. de UC Part, I. 1, 
C. 2, EY x 81 1 | 
(3) Shells deſerve, a Place in this Survey, upon the at 
count of their great Variety, the curious and uncouth Make 
of ſome, and the beautiful Colours and pretty Ornament 
of others; but it would be endleſs to deſcend to Partic- 
lars. Omitting others, Lſhall therefore only take notice of 


= = 


[ng even in the Simplicity of that Animal's Skeleton 
or, beſides that the Shell is a tout Guard to the Body, 
and affords a ſafe Retreat to the Head, Legs, and Tal, 
which it withdraws within the Shell upon any Danget ; 
be ſides this, I ſay, the Shell ſupplieth the Place of all the 
Bones in the Body, except. thoſe of the extreme Parts, the 
„ and Tail. So that at 


the Tortoiſe-ſhell, by reaſon a great deal o 1 2p i 


firſt ſight, it is ſomewhat ſurprizing to ſec a compleat Skele- 
ton conſiſting of ſo ſmall a number of Bones, and they abun- 


(4/ 


dantly ſufficient for the Creature's uſe, 
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Chao XIV. Self-Preſervation. 241 
Guard, are armed, ſome with Horns (4), fome 
with ſharp: Quills and Prickles (5), ſome with 


Claws, ſome with Stings (f); ſome can ſhift and 
| 21520 f change 


— — — a 
(4) Dente timentur Apri : defendunt cornua Tauros : 
Imbelles Dame quid niſi preda ſumus ? 
Martial. I. 13. Epigr. 94. 
(5) The Hedghog being an helpleſs, flow, and patient A- 
nimal, is accordingly guarded with Prickles, and a Power 
of rolling it ſelf up in them. Clavis terebrari ſibi pedes, & 
diſcindi viſcer# patientiſſims ferebat, omnes cultri ictus fo ge- 
mitu pluſquam Sartang nobilitate concoquens. Borrichius in 
Blaſ. de Echino. Panniculum carnoſum amplexabatur Miſ.. 
culus pent circularis, admirandæ fabrics, lacinias ſuas ad pe- 
des, caudam, caput, vari? exporrigens, cujus miniſterio chi- 
mus ſe ad arbitrium in orbem contrabit. Act. Dan. in Blafio, 
Ifte licet digitos teftudine pungat acuta, 
' * Cortice Aepoſito mollis Echinus erit. Mart. I. 13. Epig. 86. 
(+). The Sting of a Waſp, or Bee, Sc. is ſo pretty a piece 
of Work, that it is worth taking notice of, ſo far as I have 
not found others to have ſpoken of it. Others have obfers 
ved the Sting to be an hollow Tube, with a Bag of ſharp 
penetrating Juices (its Poiſon) joined to the end of it with, 
in the Body of the Waſp, which is, in Stinging, Injected 
into the Fleſh through the Tube, But there are beſides 
this, two ſmall, ſhatp, bearded Spears, lying within this 
Tube or Sting, asin a Sheath. In a Waſd's Sting I counted 
eight Beards on the fide of each Spear, ſomewhat like the 
Beards of Fiſh-hooks. Theſe Spears in the Sting, or Sheath, 
lie one with its Point a little before that of the other; ag 
is repreſented in Eg. 21. to be ready (I conceiye) to be firſt 
darted into the Fleſh ; which being once fixed, by means 
of its foremoſt Beard, the other then ſtrikes in too, and ſo 
they alternately pierce deeper and deeper, their *Beards ta» 
king mote and more hold in the Fleſh ; after which the 
Sheath or Sting follows, to convey the Poiſon into the 
Wound, Which, that it may pierce the better, it is drawn 
into « Point, with a ſmall flit a littte below that Point, 
for the two Spears to come out at, By means of this pꝓret- 
ty Mechaniſm in the Sting it is, that the Sting when out 
of the Body, and parted from it, is able to pierce and ſting 
us: And by meant of the Beards being lodged deep in th 
Fleſh, it comes to paſs that Bees leave their Stings behin 
them, when they are diſturbed before they have time to 
withdraw their Spears into their Scabbard, In Fig. 21. is 
R repre- 
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242 | Of Animals Book I 
change their Colours (CE), ſome can make cheit 
eſcape by the help of their Wings, and others by 
the ſwiftneſs of their Feet, ſome can ſcreen them. 
ſelves by diving in the Waters, others by tinging 
and diſordering the Waters (7) can make their ef. 
cape; and ſome can guard their Bodies even in 
the very Flames, by the Ejection of the Juice d 

their 


* 


tepreſented the two Spears as they lie in the Sting. In Ig 
22. the two Spears. are repreſented when ſqueezed out d 
the Sting or the Scabbard ; in which latter, Fig. A c b isth6 
Sting, e d, and h e the two bearded Spears thruſt out. 

(6) The Chameleon is ſufficiently fam'd on this account 
Beſides which, Pliny tells us of a Beaſt as big as an Ox, cl. 
led the Tarandus, that when he pleaſeth aſſumes the Co. 
lour of an Aſs, and Colorem omnium fruticum, arborum, fl. 
rum, locorumque reddit in quibus latet metuens, ideoque tan 
capitur. Plin.1.8. c. 34. | 

How true this 1s there may be ſome reaſon to doubt ; bit 
if any Truth be in the Story, it may be from the Animal! 
K. ſuch Company, or Places, as are agrecable to is 
Colour: as I have ſeen in divers Caterpillers, and other In. 
Teas, who I believe were not able to change their Coloit, 
from one Colour to another, yet I have coottadtly obſeryd 
do fix themſelves to ſuch things as are of the ſame Colour, 
by which means they dodge the SpeRator's Eye. Thus the 
Caterpiller that feeds on Elder, I have more than once (cc 
ſo cunningly . 14 the ſmall Branches of the fane 
Colour, that it might be eaſily miſtaken for a ſmall Stick 
even by a careful View. So a large green Caterpillar thi 
feeds on Buckthorn, and divers others. To which I may dl 
rhe prodigious Sagacity of the Ichneumon-Flies that make 
the Kermes, (for of that Tribe all the Kermes I ever ſaw ws) i 
how artificially they not only incloſe their Eggs within thi 

mmy Skin or Shell, but alſo ſo well humour the Colour a 
Ne Wood they adhere to, by various Streaks and Colours, 
cat it is not eaſie to diſtinguiſh them from the Wood it 

clf. | | 

(7) Contra metum & vim, ſuis ſe armis queque defendit , 
Cornibus Tauri, Apri dentibus, morſu Leones, alie fugs |t 4 
alie occultatione tutantur ; atramenti effuſione Sepie, toro 4 
Torpedines, Multa etiam inſetantes odoris intolerabili ſe di. 
rate depellunt, Cic. de Nat. Deor, I. 2. c. 50, 0 
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their Excrements, and their Stink (13) can an- 


this NIV. ; Self! efervition. 243 
cheir Bodies (8); and ſome by their accurate Smell, 
Sight, or Hearing, can foreſee Dangers (9); o- 


thers by their natural Craft can prevent or eſcape 


them (10); others by their uncouth Noiſe (11), 
by the horrid Aſpect, and ugly Geſticulations of 
their Body (12); and ſome even by the Power of 


(8) A Knight called Corvini at Rome, caſt a Salamander 
into the Fire, which preſently ſwelled, and then vomited 
ſtore of thick ſlimy Matter, which put out the Coals; to 
which the Salamander prelently retired, putting them out 
again in the ſame manner, as ſoon as they re-kindled, and 
bs means faved it ſelf from the force of the Fire for 
the ſpace of two Hours. After which it lived nine Months. 
Vid. Bae Tranſa8 . No. 21. in Lowth, Abridg. Vol. 2, p.$16. 

(9) Pliny gi tes. an Inſtance in each, J. 10. c. 69. Aquils 
darias: cernunt [quam homines; ] Vultures ſagacius odoran- 
tur: liquidizs andiunt Talpe obrutæ terra, tam den ſo atque 
ſurdo nature elemento. on | 

(10) The Daabling of the Have before ſhe goes to Form, 
thereby to dodge and deceive the Dogs, although a vulgay 
Obſervation, is a notable Inftin& for an Animal leſs famed 
for Cunning than the Fox, and ſome others. 

(11) It is natural for many Quadrupeds, Birds, and Ser- 
pents, not only to put ona torvous angry Aſpect, when in 
Danger ; but alſo to ſnarl, hiſs, or by ſome other Noiſe de- 
ter their Adverfary. | os 

(12)-The e or Mrynerk, although a Bird of very 
beautiful Feathers, and conſequenrly far enough off fram 
being any way terrible: yet being in Danger, hath ſuch 
odd Contortions of its Neck, and Motions of its Head, that 
I remeniber have ſcated me, when I was a Boy, from taking 
their Neſts, or touching the Bird; daring no more to ven- 
ture my Hand into their Holes, than if a Serpent had lodg- 

in it. 


(13) Bonaſus tuetur ſe calcibus & ſtercore, quod ab ſe qua- 


| ternis paſſibus [trium jugerum longitudine, Plin. Nat. Rift, 


I. 8. c. 15. ] ejaculatur, quod ſape comburit adeo ut deglabren- 
tur canes, Ray Synopl. Qua dr. p. 71, 
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noy: their Enemy, and ſecure themſelves; and 
- againſt ſome (14) the Divine Providence it ſelf 
| hath provided a Guard. ! X 


— 


By ſuch Shifts and Means as cheſe, a ſufficien 


Guard is miniſtred to every Species of Animal; 


in its proper reſpective Place; abundantly enough 


to ſecure the Species from Deſtruction, and to k 


up that Balance, which have formerly ſhewed, j 


in the World among every, and all the Species gf 
Animals; but yet not enough to ſecure Individy. 
als from becoming a Prey to Man, or to other 

| | | ..-: Crep 


” ant 


Camelus Peruvianus Clama dictus neminem offendit, ſed ni. 
ro admodum ingenio ſe ab illats vindicat injuris, nimirum u- 
mitu vel cibi, vel bumoris in vexantem vetrorſum cum imety 
ejaculato, ob protenſam colli longitudinem. Id. ib. p. 146. 


' * T:quiepatl (Anglice Squnck Præf.] and one that I ſay 


they called a Stonck) cum quis eam inſetatur,  fundit cun 
ventris crepitu halitum fetidiſimum : quin ipſa tota teteni. 
mum exbalat odorem, & urina ſtercuſque eſt fœtidiſſmum, at- 
que adeo peſtilens, ut nihil fit reperire in noſtro orbe, cui in bit 
re poſſit comparari : quo fit, ut in periculo conftituta, urinan 
O faces ad 8 pluriumve paſſmam. intervallum ejiciat, hoc mi- 
Ao ſe ah omnibus vindicans injurlis, ac veftes inficiens maculi 
Iuteis indelebilibus, & nunquam ſatis perſpirante odore: alli 
1 Animal eduleque, bac ſola ratione horrendiſimun. 

. | | | 

S A LR ter Ardeam in ſublimi moleſtat, ftercore immiſſ i 
pennas ejus, eas putreſcere facit: uti Solinus ſcrilit de Bonaſo, 
&c. Ita& Lupus urinam ſpargit in perſequentem, Ol. Mag. 
Hiſt. I. 19. c. 14. 


(14) Thus againſt the Crocodile, which can catch its + | 


only before it, not on one fide. So the Shark, of whic 

take my often- commended Friend Dr. Joane 's Obſervation: 
At hath this particular to it, with ſome others of its own Tribt, 
that the Mouth is in its under Part, ſo that it muſt turn the 
Belly upwards to Prey. And was it not for that time it is i 
turning, in which the purſued Fiſhes eſcape, there would be n- 
thing that could avoid it; for it is very quick in Swimming, 
and bath a vaſt Strength, with the largeft Swallow of any 
Fiſh, and is very devouring, Sloane's Voyage to Jamaica, 


23. 
| (15) 
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Creatures, as their Neceſſities of Life require, To 
which purpoſe the natural Sagacity and Craft of 
the one intrapping (15) and captivating, - being 
in ſome meaſure equivalent to that of the other in 
evading, is as excellent a means for the maintain- 
ing the one, as preſerving the other; and if well 
conſidered, argues the Contrivance of the infinite- 
ly wiſe Creator and Preſerver of the World. 
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CH AR NW. 
. Of the Generation of Animal. 
Here remains now only-one thing more ofthe 
ten Things in common to Animals, and that 


is what relates to their Generation (1) and Conſer- 
| anary ; | vation 


3 _— 22 — — 


(15) See Chap. 11, Note 57. | 
(1) Spontaneous Generation is a Doctrine ſo generally ex- 
— that I ſhall not undertake the diſproof of it; It is 

0 evident, that all Animals, yea 7 too, owe their 
Production to Parent-Animals and Vegetables, that I have 
often admired at the Sloath and Prejudices of the ancient 
Philoſophers, in ſo eaſily taking upon Truſt the Axiſotelian, 
or rather the Egyptian Doctrine of Fquivocal Generation; 
that when the Loo Flies, Frogs, and Lice, for inſtance, to 
be Male and Female, and accordingly to wg lay Eggs, 
Sc., they could ever imagine any of theſe Creatures ſhould 
be ſpontaneouſly produced, eſpecially in fo Romantick a 
manner, as in the Clouds; as they particularly thought 
| Frogs were, and that they dropped down in Showers of 
Rain. For an anſwer to this Caſe of Frogs, I ſhall refer to 
a Relation of my own, which my late moſt ingenious and 
learned Friend the great Mr. Ray, requeſted of me, and was 
pleaſed to publiſh in his laſt Edition of his Wiſdom of God 
manifefted, &c. p. 365. 
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ſom ill 1 lert Raining of. amo ag 
which the ce! Nh Te . bene afro Opinion ; 
telling us of Frogs found on the Leads of the Lor yk 
Gatthoulc at Tixal in Staſfuruſpire, which he thinks'by ſome 
ſach (ages eame there, ; n aſſo on the Baxling-Grecn fre- 0 
quently after a Shower of Rain, Plot's Hiſt. Steff. c. 1. $141, e 
ut we. may take a Judgment of this, and an Hundre 6 
ſuch Ike reports, to be mer with in conſiderable Author, 
from other the like Reports that have been better inquired 
into. Ina Sr in Hleſſa, à nighty Rumour was ſpread 
of its raining Millet. Seed, But the matter being 2 
into, twas found to be only the Seeds of the [vy-leaved 


ge ſmall Henbit, in -the-Plæce im gren 
plenty. ph. Germ. An. 3. Obſ. 40. So in the Archipelago 


was thought Aſhes were rained, Ships being covered there» 
with at 1 Leagues diſtance. But in all probabilit 
it was from an Eruption of heſuvius, that then 1 
About Warmiſter iu Wilts, twas reported it rained Wheat. 
But a tnrious Obſerver, M cle, found it to be only lo. 
Berries blown thither in a conſiderable Quantity by a Tem 
zeſt. In the Year 1696, at Cranſtead, near Wrotham in 
nt, a Paſture- Field was overſpread with little you 
Mpitin, 7 lu oſed to fall gars the Clouds in 2 Tempeſt o 
Thund bd Rain, But doubtleſs they were brought thi. 
thet with Waters from the Sea by the Tempeſt, See the 
W Mr. Lowth. Abridg Philoſ. Tranſ. V. 2. p. 
3, 144. 

"Neither needeth it to Teem ſtrange, that Aſhes, Tyy-Ber- 
ries, ſmall Fiſhes, or young Fregs (whieh-yet may have 
ſome other Convep ange wid be thus tranſported. by tem- 

eſtuous Winds, conſidering to what Diſtanes, and in what 

uantities the Sea-Wators were carried by the Great-Storn, 

50. 26. 1703: of which an ingenious Eriepd ſcat me theſe 
Accounts from Lewes in x, viz, Wat a Pb ſrian trave 
ling ſoon after the Storm, te Tiſchurſt, #eyenty Miles from the 
Sea, £4 rode along ptuckh-d ſome tops of Hedgys, and chew- 
72 them, found them ſalt + That ſome Grapes hanging on tht 
| mes at Lewes were jo ioo; That Ar. Willems, Radon of 
Rip found the Twigs in bis Garden ſalt the Monday afte 
th 
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e Sorm and others obſerved the ſame a Week after ; That 

Je Gr, [3 of . the Downs about Lewes, was fa falt, that the 
Sheep would not feed till Hun ger compelleth them ; and that 
the Miller of Berwick (three Miles from the Sea} attempting, 
With bis Man, to ſecure bis Mall, were ſe aſbed tuith Flaſb- 
es of Sea=cvater, like the Breakings of Waves againſt the Rock, 
that they were almoſt rangled therewith, and forced to glu 
ober Heir Attempt. wes * * 
eh I called 
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Chap XV. 0 Animals. 247 
vation of their Species (2) by that means. It 
would not be ſeemly to advance far in this admi- 
rable Work of God ; neither ſhall I at all inſiſt up- 
on that of Man for the ſame Reaſon. And as for 
the Irtationals (3), I ſhall confine my ſelf to theſe 


gre Matters. ; 
1. Their 


* - K *— 


— 
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I called this Doctrine of Fquivocal Generation an Egypti- 
en Doctrine, becauſe NN it had its Riſe in Egypt, to 
ſalye the Hypotheſis, of the Production of Men and other 
Gad out of the Earth, by the lp of the Sun's Heat. 

o prove which, the Egyptians (as Diod. Sicul. faith) pro- 
duce this Obſervation, That about Thebes, when the Earth is 
moiftned by the Nile, by thein teuſe Heat of the Sun, an in- 
numerable number of Mice do ſpring out. From whence he 
infers, that all kind of Animals might as well at firſt come 
likewiſe out of the Earth. And from theſe the learned Bi- 
ſhop Stillingfleet thinks other Writers, as Ovid, Mela, Pliny, 
Se. have, without examining its truth, taken up the ſame 
. e V. Stillingfteet's Orig. Sacr. Part 2. Book I. 

ap. I 


e before-commended Dr, Harris, from the Obſervati- 
ons of Dr. Harvey, Sr. Malpighi, Dr. de Craaf, and Mr. Leew- 
enhoeck, infers three Things concerning Generaticn as high- 
ly probable. 1 That Animals are ex Rnimalculs, 2. That 
x Animalcules are originally in ſemine Marium, & non in 
Fœminis. 3. That they can never come forward, or be formed 
into Animals of the reſpective Kind, gvit bout the Ova in Fœ- 
minis. His :Proefs- and Illuſtrations, ſee under the Word 
Generation, in his Lex. Techn, Vol, 2. | | 
(2) At certe Natura, |} fieri  potuiſet, maxim? optaſſet ſuum 
opaficium eſſe immortale : quod cum per materiam non liceret 
(nam quod ex carne eft compoſitum, incorruptibile eſſe non 
poteſt) ſub ſidium quod potuit igſt ad im mortalitatem eſt fabrica- 
ta, ſapientis eujuſdam wrbis conditoris exemplo, &c. Nam 
mirabilem quandam rationem invenit, quomodo in demortui a= 
. pimalis locum, novum aliud ſufficiat. Galen de Uſu Parr, I. 
14. C. 2. 

(3) Animantia Bruta Obſtetricibus non indigent in edends 
artu, cum indit4 Nature vi Umbilicus ſeipſum occludat, Ol. 
Rudbeck in Blaſii Anat, Felis. 
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. Their natural Sagacity in chuſing che fitteſſ 
Places to repoſite their Eggs and Voung. 

2. The ficteſt Times and Seaſons they make uſe 
ol for their Generation. 101 6534 10 1 
3. The due and ſtated number of their Young, 
4. Their Diligence and earneſt Concern in 
their Breeding up. / 

5. Their Faculty of Feeding them, and their 
Art and Sagacity exerted therein. | 
1. The natural Sagacity of irrational Animal; 
in chooſing the fitteſt Places to repoſit their Egg 
and Young. Of this I have given larger Hint 
already than I needed to have done, when I ſpaks 
of the Architecture (4) of Animals, intending 
then to have wholly paſſed by this buſineſs of Ge. 
neration. I ſhall therefore now only ſuperadd x 
few other Inſtances, the more to illuſtrate thi 
matter. ») ar art et gl 4 TT 
It hath been already ſhewn, and will hereafter 
(s) further appear, that the Places in which the ſe. 
veral Species of Animals lay up their Eggs and 
Young are the beſt for that purpoſe; Waters x 
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(4) Chap, 13. 21 | 

(5) Book VILE. Chap, 6. Lo 
(6) The Ephemeron, as it is an unuſual and ſpecial In- 
ſtance of the Brevity of Life, ſo I take to be a wonderful In. 
Rance of the ſpecial Care and Providence of God in the 
Conſer vation of the Species. of that Animal. For, 1. As at 
Animal, whoſe Life is determined in about five or fix Hours 
time (viz. from about fix in the Evening till about eleven: 
Clock at Night) needs no Food ; ſo neither. doth the Epbe- 
meron eat, after it is become a Hy. 2. As to its Generat!- 
on. In thoſe five Hours of its Life; it performs that, and 
all other neceſſary Offices of Life. For in the beginning of 
its Life, it ſheds its Coat ; and that being done, and the poor 
little Animal thereby rendered light and agile, it ſpends 
the reſt of its ſhort time in fricking over the Waters, * 
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for one, Fleſh for another, Holes in Wood (5), 
Earth, or Stone (8) for others, and Neſts ſor o- 
thers; and we ſhall find, that ſo ardent is the Pro- 
penſity of all Animals, even of the meaneſt In- 
ſecs to get a fit Place for the Propagation of their 
Young, that, as will hereafter appear, there is 
ſcarce any thing that eſcapeth the Inqueſt of thoſe 
little ſubtile Creatures. But beſides all this, there 
are two or three things more obſervable, which 
plainly argue the Inſtin of ſome ſuperior Ratio- 

1. The compleat-and neat Order which many 
Creatures Ons in faying up their Seed or Eggs 
in proper .Repoſitories. Of which I ſhall ſpeak 


in another Place (9). A nit "1 74 

2, The ſuitable Apparatus, in every Creature's 
Body for the laying up its Eggs, Seed, or Young, 
in their proper Place. It would be as endleſs as 
needleſs to name all Particulars, and therefore an 
Inſtance or two of the Inſe&-Tribe may ſerve for 
a Specimen in this place, till I come to other Par- 
ticulars. Thus Inſects, who have neither Feet 
adapted to ſcratch, nor Noſes to dig, nor can 


make 
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at the ſame time the Female droppeth her Egg on the Wa- 
ters, and the Male his Sperm on them to impregnate them. 
Theſe Eggs are ſpread about by the Waters, deſcend to the 
bottom by their own Gravity, and are hatched by the 
warmth of the Sun into little Worms, which make them. 
ſelyes Caſes in the Clay, and feed on the ſame without any 
need of Parental Care. Vid. Ephem. vita, tranſlated by Dr, 
Ten from Swammerdam. See alſo Book VIII. Chap. 6. 
r . AGE 
()) See Chap. 13. Note 2. and Book VIII. Chap. 56. 

(8) The Worms in Chap. 11, Note 22. breed in the Holes 
they gnaw in Stone, as is manifeſt from their Eggs found 


therein. 


| (9) See Boot VII. Chap, 6. Note 16. 
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thereby are enable 


The anne 


20 


: 


- make artificial Neſts to lay up their Young A pet 


what abundant amends is there made them, inthe 
One they hare en to ann the Nerrre (20); 


| | and 
14 22 TEES ds ih f 30 — 
(10) Many if notimoſ LD clpecially-rhoſeof = 
Hy-kind „ have 2 Fa if gf extending theix of he 
to thruſt their Eggs 1159 engerer 
Holes, and Wee r their Young, 25 705 Fleſh, and what. 
ever elſe they F ut none more alable than the 
Horſe Fly, ts by Pennius in Mouffet, 62) Exoatie$, 
i. e. re i tha Nba me or T ly, which is ver. 
23 to Horl mmer, not by ſtingiag them Ihr; only 
their bombrlia us; Noiſe, or tickliti 2 n tick ing ol 
_ or Eggs on! the Hair  whicht y do Ina very dex- 


— * 


doe manner, Ae e out their Uropygie, bending then 


, and N ent ay ſticking the Eggs No * 
855 of cb l. erg, a ccKS of FH 
ſee: fo that Hort 0 nk 8 0 dont dad 
are ſomewhat difcdlo y the. due Nits adhering 


to their Hair. 1 


aying menti ned pd of t of t If 
25 Ale it be ya ttle 2e 1 
ip : 


be excuſed or taking Natice of t Pots talle 


which is the Produſt of theſe Nits or pps,called by Dr. 12 
Eruca 9 65 lot gather Eula Seabra, it I ſhawl be. be] caudat 
. ee rea, it — found by him in the Water of an 
hollow Tree, but! —_ und it in Ditches, Sawpits, Holes 
Waterin the Hi 1 and ſuch like places Where the Weben 
are moſt ſtill, and foul, | Fhis Ma = as being a u- 
fg and remarkable Wort of God. 'not ſq mych for its be⸗ 
ſo utterly unlike as it is to its "Parent e-like-Fly, 9 

fa the wiſe Proviſton made for it by its long, Tail; w ich 
is fo joynted at certain diſtances from the Body, as | that it 


can be 9 or ſheathed, one Part withis another, 


to what lengt 2 Mage leaſeth, fa*\ to enable it to 
reach the datos of very Il low, or "Fee r Waters, 4 
hath occaſion, for the ltheriag ef Food. At the end 

this tapering is a Ramification of Fibrille, or ſmal all Fin 
repreſ; eating, w hey pread, a Star; with the help of which 
fpread out on the Top of the Waters, it is enabled to Hang, 


making by that means a ſmall Deprefſion or Concavity on 
the Surface of the Water. In the midſt of this Star, I ima- 
gine the Maggot takes in Air, there being a Perforation, 
which with a Microſcope J could perceive to be open, an 
by the Star to be — againſt the 

ter. 
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Incurſion of the Wa. 
(11) 
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anch thereby reach. the commodious Places they 
old not gtherwiſe come at; or elſe they have 
ome aculeous Part or Inſtrument to terebrate, and 
ke Way for their Eggs into the Root (11), 
unk (12), Fruit (43), Leaves (14), and the 1 2 
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uu er | | 
11 The Excreſcenges on the Root of Cabbages, Turneps, 
< e other Plants have always a Maggot in them: but 
hat the Animal is that thus makes its way to the Root 
inder ground, whether [chneumon, Phalena, Wards, or &. 
bnd, I could never: diſcover, being not able to bring. 
hem te any thing in Boxes. 
(12) I preſume they are only of the Ichneumon- Fly-kind, 
hat have their Genefation in rhe hon A _—_— les. In 
pig bi de Gallis, Hg. 61. is a good Cut of the Ex- 
Ke 2 or evi rm umoaurs of the Briar-Palk 8 1 
hich proceeds a ſmall black Icbneumon-FHy, with red Legs. ; 
lack, ſmooth, joynted Antenne; retry rge Thorax ; an 
hort, round Belly, of the ſhape of an Heart. It leapeth as 
eg, The Male, (as in other InſeQs,) is lefler than the 
Female, and very yenexequs,. in ſpite of danger, getting up- 
pn the Female, whom they heat and tickle with their 
Breeches and Horns, to excite them to a, Cazt. | 
Another example of Generation in the Trunks of bs, 2 
ples 1all be from the Papers of my aften- commended 
Friend Mr. Ray, which are in my Hands, and that is an 
Obſervation of the ingenious Dr. Nath. Waod : I have (faid 
he) Lately obſerved many Eggs in the common Ruſb. One ſoars. 
we little tranſparent Eggs, in ſhape ſomewhat like a Pear, or 
tort, Lying within. the Skin, upon, or in the Medulla, 157 
againſt a hrowniſb Spot on the out- ſide of the Ruſh 5 which is 
appqrently the Creatrix of the waund made ly the Hy, cben 
e pets her Eggs thera, Another kind is much longer, and not 
0 tnanſparent, of a long eval, or rather cylindrical Form : ſox 
eight, or more, lie commonly together, acroſs the Ruſb, parallel 


; 2 each other like the Teeth of a Comb, and are as long as the 
1 745 of the Ruſb. Letter from Kilkenny in Ireland, Apr. 
| 28.1697. 95 * . 

. (13) See Book VII. Chap. 6. Note 4. 


(14) I have in Chap. 13. Note 19. and Book VII. Chap. 6. 
Note 5, 6, taken notice of the Nidification and Generation 
of ſome Juſetts on the Leaves of Vegetables, gy: 

Re | | tacre- 
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| 252 8 7 he Generation Book IV, 
der Buds of Vegetables'(15), or ſome other ſuch 
curious and ſecure Method they are never deft 
tute of. To which we may add, TOS] 
3. The natural Poiſon (Y, (or what can I call it) 
which many or moſt of the Creatures, laſt inten. 
ded, have, to cauſe the Germination of ſuch Ball, 
Caſes, and other commodious Repoſitories, as ar: 
an admirable Lodgment to the Eggs and Young, 
that particularly aſſiſt in the Incubation and Hatch 
ing the Young, and then afford them ſufficient 
Food and Nouriſhment in all their Nympha-Stay, 
in which they need Food; and are afterward 
— ' ow r . * 1 — — — 
therefore for the Illuſtration of this Place, chuſe an uncom- 
mon Example out of the Scarab-kind (the Generation of 
which Tribe hath not been as yet mentiened) and that h 
of a ſmall Scarab bred in the very Tips of Elm-leaves. Thel 
Leaves, in Summer, may be obſerved to be, many of them 
dry and dead, as alſo turgid; in which lieth a dirty, whi- 
ub, TI From which proceeds a Beetle, of the 
ſmalleſt kind, of a light, Weeſle colour, that leapeth like : 
Graſbopper, although its Legs are but ſhort. Its Eyes ur 
blackifh, Elytra thin, and prettily furrowed, with many 
Concavities in them ; mall elub- headed Antenne, and 1 
long Roſtrum like a Proboſcis. | | 
The me, or much like this, I have met with on the Tips 
of Oaken and Holly-leavet. How the Scarab lays its Eggs lt 
the Leaf, whether by terebrating the Leaf, or whether 
the Maggot, when hatched, doth it, I coyld never ſee, But 
with great Dexterity, it makes its way between the upper 


and under Membranes of the Leaf — upon the p- 
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renchymous part thereof. Its Head is ſlenderer and ſharpet 
than of moſt Maggots, as if made on purpoſe for this Work; 
but yet I have often wondered at their Artifice in ſo nicely 
ſeparating the Membranes of the Elm-leaf, without break- 
ing them, and endangering their own tumbling out of em; WF _ 
— how thin and very tender the Skins of that Leaf 
(particularly) are. Y 


$4] 


(15) See Book VIII. Chap. 6. Note 24. 


(11) See Book VII. Chap. 8. to Note 26, Ke. 1. 
(10) 
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Chap. XV. N Of Animals. 253 
commodious Houſes and Beds for them in their 
Aurelia-State, till they are able to break Priſon, 
fly. abroad, and ſhaft for themſelves. But this 
ſhall be taken notice of, when I come to treat of 
Inſects. EVE Mt 

8. As irrational Animals chuſe the fitteſt Place, 
ſo alſo the fitteſt Times and Seaſons for their Ge- 
neration. Some - indeed are indifferent to all 
Times, but others make uſe of peculiar Seaſons 
(x6). Thoſe, for inſtance, whoſe Proviſions are 
ready at all Seaſons, or who are under the Tuiti- 
on of Man, produce their Young without any 
great regard to Heat or Cold, Wet or Dry, Sum- 
mer or Winter. But others, whoſe Proviſions are 
peculiar, and only to be met with at certain Sea- 
ſons of the Year, or who, by their Migration and 
Change of Place, are tied up to certain Seaſons ; 
theſe (as if endowed with a natural Care and Fore- 
ſight of what ſhall happen) do accordingly lay, 
hatch and nurſe up their Young in the moſt pro- 
per Seaſons of all the Year for their ＋ as 
in Spring, or Summer, the times of plenty of 
Proviſions, the times of warmth for Incubation, 
and the moſt proper Seaſons to breed up their 
Young, till they are able to ſhift for themſelves, 
and can range about for Food, and ſeek Places of 
Retreat and Safety, by flying long Flights as well 
as their Progenitors, and paſſing into far diſtant 
Regions, which (when others fail) afford thofe 
helpteſs Creatures the Neceſſaries of Life. 


3. To 
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(16) Thane 3 * mes mis ile = rer conalinden, 
mizyTu Thy oundveo uy ty Th amgntoy wes. Arift, Hiſt. An, 
I. 5. c. 8. ubi plura, 


(17) 
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. To the ſpetiat-Seafviis, I may add che pte 
nat Number of Loung oduced by che Irrartony 
"Creatures. Of which I have already taken ſow, 
notice, when T ſpake of the Balanes of A 
mals (17). Now, if there was not a great d 
more than Chance in this Mutter, even a wil 
Governmetit of 'the Creation, it could never hy 
pen that every Specles of Animals ſhould be ti 
up to a certain Rate and Proportion of its h 
ereaſe; the moſt uſeful would not be the mi 
ftultful, and the moſt pernicious produee the ft 
eſt Young, as T have oblerved it commonly i 
Neither would every Species produce ſuch a <&. 
tain Rote as it is only able to breed up. But f 
would be in a confuſed, * State. _ 
-6f which, on 'the- * e find every 
in eomp̃ leat Order ; the Balanee-of - c! 2 
"cies oy Individuals always - proportionate al 
even; the Balance of Sexes the ſame ; moſt Cith 
tures tied up to their due Stint and Number « 
Young, witlout their own Power and Choice, ut 
others (particularly of the winged (18) Kid 
Prodseing ir due Number at their .choiee 4 


plev 


- 9" — — —— th. 
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(17) Chap 2 
1 18) Mr. Ra cg good Reaſons to \ocnataile, — a 
though Birds have mot an exact Power of Numberi ( 


| — they have of diſtinguiſhing many from few, and k 5 
= ing when they come near to a certain Number ; and thi 1 
they have it in their Power to lay many or few Eggs. ( 
which he manifeſteth from Hens, and other domeſtiS 14 
Fowls, laying many more Eggs when they are withdraw 6+: 
than when not. hich hol e $ in wild as well as domeſt «v1 


Birds, as a ars from Dr Liſtey's Experiment in withdravW th: 
ing a Sw 8 Eggs, which by that means laid ninetes, Cr 
04 ſucceſſively before ſhg gave over, V. Ray sMiden In. 


God, &c. p. 137, Qi 
| (19 
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pleaſure ; ſottie large Numbers, but not more 
than they can cover, feed and foſter; others few- 
ar, but as many fs they can well nurſe and breed 
up. Which minds me, 
by. Of thie Diligence and earneſt Concern 
hich irrational Animals have of the Production 
aud Breeding up their Young. And here I have 
Already taken notice of their Erogyd, or natural 
Affection, and with what Zeal'they feed and de- 
end their Young. To which may be added theſe 
two things. FRY9-0G3 mas 1 «F414 | 
1. The woridetful Inſtinct of Incubation. It is 
tterly impoſſible, that ever unthinking, untaught 
Animals ſhould take to that only Method of hateh- 
ag their Young, was it not implanted in their 
(attire by the infihitely wiſe Creator. But ſo ar- 
dent is their Deſire, ſo unwearied is their Patience 
hen they are ingaged in that Buſineſs, that they 
fill abide their Neſts for ſeveral Weeks, deny 
hemfelves the Pleuſures, and even the Neceſſaries 
ff Life; ſome of them even ſtarving themſelves al- 
ft, rather than hazard their Eggs, to get Food, 
ind others either performing the Office by turns 
19), or elſe tile one Kindly ſeeking out, and car- 
rying Food to the other (20), engaged in the _ 
ce 


nn. 
# 


(19) Palumbes incubat feminia poſt meridiana in matuti- 
num, cætero mas. Columbæ incubant ambo, interdin Mas, 
Hu Femina. Plin, Nat, Hiſt. I. 10. c. 58. 

(20) Of the common Crow, Mr. Waillughby ſaith, The Fe- 
males only fit, and that diligently, the Males in the mean time 
bring them Vifuals, as Ariſtotle ſaith. In moſt other Birds, 
which pair together, the Male and Female ſit by turns. Orni- 
thol. I. 2. Sect. 1 c. 2.5 2. And I have obſerved the Female- 
Crows to be much fatter than the Males, in the time of 
Incubation, by reaſon the Male, out of his conjugal Aﬀe- 
Con, almoſt ſtarves himſelf, to ſupply the Female with 


lenty, 
as (21) 


— — 


proper place (2190. 


but with what ſurprizing Courage do all or mot 


at that time ; to ſte them furiouſly and boldly es 


of feeding them. Of which I ſhall take notic 


rationem excogitavit : ipſit enim præcipuum quendam amor 


Pullis cum ferocibus animalibus, que ante declinarunt, init 


ſine magiſtro, duce naturd, mammas appetunt, arm 


U L _ 
* * 


% 
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fice of Incubation.” But of theſe Matters in a mon 
2. When the youn ones are produced, not on 
ly with what Care do they feed and nurſe then, 


Creatures defend them! It is ſome what ſtrange u 
ſee timid Creatures (22), who at other times ar 
cowardly, to be full of Courage, and undaunty 


counter their Enemy, inſtead of fly from hin; 
and expoſe themſelves to every Danger, rathz 
than hazard and forſake their Young.  _ 
With this earneſt Concern of the irrational Au. 
mals for their Young, we may join in the _ 
5th and laſt Place, Their Faculty and Sagaciy 


of three things. OUS] \ 

1. The Faculty of ſuckling the Young, isa 
excellent Proviſion the Creatorhath made for thoſ 
helpleſs Creatures, And here the agreeablenels an 
ſuitableneſs of that Food to young Creatures de 
ſerves particular Obſervation, as alſo their delight 
in it, and defire-and endeavours after it, evens 
ſoon as born (23), together with the willinge 
of all, even the moſt ſavage and fierce Anima 


0 


1 


(21) See Book VII. Chap. 4. WOE 
(22) Volucribus Natura novam quandam, Pullos educand 


in ea que procrearent, ingeneravit, quo impulſa bellum in 
ids ſuſcipiunt, viEumque ipſis convenientem ſuppeditant. Gi. 
en. de Uf Part. I. 14. c. 4. 
(23) In iis animantibus que lacte aluntur, omnis ſer du 
matrum lacteſcere incipit : eaque, que paulo ante nata ju 
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to part with it, and to adminiſter it to their 
Rc yea, to teach and inſtitute them in the 
re of taking SURAT 113013} OW | 
„And laſtly, To name no more, the curious Ap- 
patatus which is made for this Service in the di- 
vers Species of Animals, by à due number of 
Breaſts, proportionable to the Occaſions of each 
Animal, by curious Glands in thoſe Breaſts, to 
ſeparate that nutritive Juice, the Milk, by Arte- 
ries and Veins to convey" itito.them, and proper 
Rivulets and Channels to convey it from them, 
with Dugs and, Nipples, placed in the moſt con- 
yenient part of the Body (24) of each Animal, to 
adminiſter it to their 3 things, I 
ſay, do manifeſtly proclaim the Care and -Wit- 
dom of the great Creator, it) 


—— * RT W 
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bertate ſaturantur. Aique ut intelligamus nibil horum eſſe 
fartuitum, & bac bmnia eſſe provida, ſolertiſque nature, que 
muitiplices ſœtus procreant, ut Sues, ut Canes, bis Mamma- 
rum data eft multitude ;' quas eaſdem paucas babent ee beftie, 
que pauta giguunt.  Cic, de Nat: Deor. I. 2. c. 51. Conſule 

quogue Galen de Uſ. Part, I. 14. c. 4 & L 15c 7 
(24) Animalia ſolidipeda, & ruminantia, vel cornigera, inter 
ſemora Mammas habent, quorum Fætus ſtatim à partu pedi- 
bus inſiſtunt, quid matres inter lactandum non decumbant, ut 
Equa, Aſina, &c, Animalia digitata & multipara in medio 
ventre, ſcil. ſpatio ab inguine ad pectus (in Cuniculo uſque ad 
jugulum) duplicem mammarum ſerie m ſortita ſunt, que omnia 
decumbentia ubera fœtibut admovent, ut Urſa, Leena, &c. Sz 
vero hec in ſolo inguine Mammas gererent, propria crura inter 
decumbendum fa tis. acceſſum ad nammas  nonpibil præpedi- 
rent, Mulieribus Mamme bine ſunt, .ut & Papille, nimi- 
rum ut latus lateri conformitzy reſpondeat, & ut alteruntim 
infant à latere in latus inter ſugendum tranſeratur, ne corpus 
tus uni lateri nimis aſſueſcens quoquo modo incurvetur. Si- 
; $ mia, 


| 


—— "— 


(one of which is remakably ſerrate on the edge) the better 


| ſeen them do from ſeveral Miles beyond me; to a large He- 


noyance it gave them in their Flight, by its twiſting this 
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2. As for ſuch Animals as do in another may. 
ner breed up their Young, by finding out F 

and putting it into their Mouths,” the Proviſſon 
made in them for this Service, to ſtrike, catch, u 
pouch and convey their Prey and Fobd to thei 
Young (25), is very conſiderable. And ſo is alf 


thei 
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mia, homo Sylveſtris, &e. Blaſ. Anat. Animal. Par. 1. Cap, 6 
de Cane ex Whartono, See here what Pliny hath alſo, L. in 
Chap 40. NY ; . 
2 Elephant, the Nipples are near the Breaft, by r. 
ſon the old one is forced to ſuck her felf, and by the help 
of her Trunk conveys the Milk into the Mouth of bet 
Young. Vid. Phil. Tranſ. No. 336. 35% | 
(25) For an Exemplification, I might name many Ati 
mals, particularly Birds, whoſe Parts are compleatly faite 
to. this Service. They are Characteriſticks of Rapaciou 
Birds; to have aduncous Bills and Talons to hold and teu, 
and ſtrong brawny Thighs to ſtrike and carry their Prey, 
as well as a ſharp piercing Sight to ſpy it afar off. Ray g. 
nopſ. Miet bod. Av. p. 1. The . alſo might be here n. 
med, for its prodigious Bag under its Bill and Throat, big 
enough to contain thirty Pints. Id. ibid. p. 122. And to name 
no more, the common Heron hath its moſt remarkable Parts 
adapted to this Service; long mp for wading, and a long 
Neck anſwerable thereto to reach Prey, à wide extenfive 
Throat to pouch it; long Toes, with ſtrong hooked Talom, 


to hold their Prey; along ſharp Bill to ſtrike their Prey, 
and ſerrate towards the point, with ſharp hooked Beards 
flanding backward, to hold their Prey faſt when ftruck; 
and laſtly, large, broad, concave Wings Gin appearance 
much too large, heavy and cumberſome for ſo ſmall 2 ho- 
dy, but) of greateſt uſe to enable them to carry the greater 
Loads to their Nefts at ſeveral miles diftance ; as I have 


ronry above three miles diſtant from me. In which I hare 
ſeen Plaiſe, and other Fiſh, ſome Inches long lying under 
the high Trees in which they build ; and' the curious and 
ingenious Owner thereof, D' Acre Barret, Eſq; hath ſeen # 
large Eel conveyed by them, notwithſtanding the great An- 


way and that way about their Bodies, 60 
2 


Rr 
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dit Sagzeity in equally diſtributing it among 
then, that among many, all ſhall be duly, equal- 


©, © . 


qually, and in good Order, fend 
3.1 ab, yet another Inffin& remaining, of 
ſuch Animal I can neither adminiſter ſuck to 
their Yourig, neither lay them in places affording 
Food, nor can convey and bring them Food, but 
do with their Eggs lay up Proviſions for their fu- 


ture Young, Somewhat of this is reported of 
(oips Birds (26% but T have my ſelf with plea+ 
ure frequently ſeen ſome of the Species of Inſects 
to carry ample Proviſſons into their dry and bar- 
ren Cells, where they have ſeal'd chem 1 5 
and cautiouſly up with their Eggs, partly, tis 
like, for Incubation fake,. and partly as a eaſis 
Bed to lodge their Young ; but chiefly for future 
Proviſion. for their dul in their Nympba-ſtate, 
when they ſtand in need of Food (2). 


nne — — — 
CHA P. XVI. 
2 0% adi The Concluſion: "1A 
pubs I have as briefly as well I could Cand 
much more briefly than the Matters deſer- 
ved) diſpatched the Decad of things I propoſed 


in common to the ſenſitive Creatures. And now 
let us pauſe a little, and reflect. And upon the 


mn 


(26) This is reported of the American Oſtrich, mentioned 
by Acarette, in Phil. Tranſ. No, 89. Of which ſee Book VI. 
Chap. 4. Note 4. | 3 

(27) Hornets, Waſps, and all the kinds of Bees provide 
Honey ; and many of the Pſeudoſphece, and Ichneumon.Waſps 
and Flies, carry in Maggots, Spiders, & c. into their Neſts ; 
of which ee Note 2. Chap. 13. 

8 2 whole 


= rious Scene of things, which I have thus given 
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whole matter, what Jeſs can be concluded than 


that there is a Being infinitely Wiſe, Potent, and 
Kind, who is able to Contrive and make this glo- 


only 2 Glance of? For what leſs than Intinite, 
could ſtock ſo vaſt a Globe with ſuch à noble Set 
of Animals ? all ſo contrived, as to miniſter to one 
another's Help ſome way or other, and moſt of 
chem ſerviceable to Man peculiarly, the Top of 
this lower World, and wha was made as it were 
on purpoſe to obſerve, and ſurvey, and ſer forth 
the Glory of the infinite Creator, manifeſted in hi; 
Works Who! What but the Great GOD could ſo 
admirably provide for the whole Animal World e. 
very thing ſerviceable to it, or that can be wiſhed 
for, either to conſerve its Species, or to minifterto 
thakeing or Well-being o Rane ! Parricu: 
Yarly, who could Feed fo ſpacious a World, who 
could pleaſe ſo large a number of Palaces, or ſuit 
ſo many Palates to ſo great a variety of Food, but 
the infinite Conſervator of the World ! And who 
but the ſame great HE, could provide ſuch com- 
modious Cloathing for every Animal; ſuch proper 
Houſes, Neſts and Habitations; ſuch ſuitable Arma 
and Weapons ; ſuch Subtilty, Artifice and Sagacity, 3 
every Creature is more or leſs armed and-furniſh- 
ed with, to fence off the Injuries of the Weather, 
to reſcue it ſelf from Dangers, to preſerve it ſel 
from the Annoyances of its Enemies; and, in 
word, to conſerve its Self, and its Species! What 
but an infinite ſuperintending Power could ſo e. 
qually balance the ſeveral Species of Animals, and 
conſerve the Numbers of the Individuals of every 
Species ſo even, as not to over or under- people 
the Terraqueous Globe! Who, but the infinite 
wiſe Lord of the World, could allot every Cret- 
ture its molt ſuicable place to live in, the moſt ſui 
table Element to breath, and move, and ad in. 


And who but HE could make fo admirable 2 * 
0 
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of Organs, as thoſe of Reſpiration are, both in 
Land and Water-Animals! Who could contrive 
ſo curious a Set of Limbs, Joynts, Bones, Muſ- 
cles, and Nerves, to give to every Animal the 
moſt commodious Motion to its State and Occafi- 
ons! And to name no more, what Anatomitt, 
Mathematician, Workman, yea Angel, could 
contrive and make fo curious, ſo commodious, 
and every way ſo exquiſite a Set of Senſes, as 
the five Senſes of Animals are ; whoſe Organs are 
ſo dexterouſly contrived, ſo conveniently placed 
in the Body, ſo neatly adjuſted, ſo firmly guard- 
ed, and ſo compleatly ſuited to every Occaſion, 
that they plainly ſer forth the Agency of the infi- 
nite Creator and Conſervator of the World. 

So that here, upon a tranſient View of the 
Animal World in general only, we have ſuch 
2 throng of Glories, ſuch an enraviſhing Scene 
of things as may excite us to admire, praiſe, 
and adore the infinitely wiſe, powerful, and kind 
CREATOR; to condemn all atheiſtical Prin- 
Ciples ; and with holy David, Pſal. 14. 1. to con- 
clude that he is in good earneſt a Fol, that dares; 
to ſay, There is no God, when we are every where 
ſurrounded with ſuch manifeſt Characters, and 
plain Demonſtrations of chat infinite Being. 


But in the next Book we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View 
of Animals in particular. 


SURVEY 
Of che Particular 
Tribes of ANIMALS 


N the: foregoing Book, having 
taken a View of the things in 
common to Animals, my Bu- 
ſineſs in the next, will be to in- 
i pect the particular Tribes, in 
order to give further Manifeſts- 
tions of the Infinite Creator's 
UT Tron Wiſdom, Power and Goodneſs 
towards the Animal World, ' © 


\ 
r 3 
4 SURVEY V Max, 


H E firſt Genus of Animals that I ſhall take 

notice of, ſhall be Man, who may juſtly 
claim the Precedence in our Diſcourſe, inaſmuch 
as God hath given him the Superiority in che Ani- 
mal World ; Gen. 1. 26. And God (aid, Let us make 
Man in our image, after cur Likeneſs : and let them 
have Dominion over the Fiſh of the Sea, and over ttt 


- . 
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Fowl of the Air, and over the Cattel, and over all 
the Earth, and over every creeping thing that creepeth 
up 


03 the Earth. . ; | 

And as to Man, we have ſo excellent a piece 
of Workmanſhip, ſuch a Microcoſm, ſuch an 
Abridgment of the Creator's Art in him, as is 
alone ſufficientto demonſtrate the Being and Attri- 
butes of God. Which will appear by conſidering 
the Soul, and the Body of Man. | | 


CHAP. I. 
Of te Soul of Man: 


| Y Survey. of Man, I ſhall begin with the 

| Soul of Man, by reaſon it is his moſt no- 
ble Part (1), the Copy of the Divine Image in us 
(2); in which we have enough to fill us with Ad- 
miration of the Munificence, Power, and Wil- 
dem ot the Infinite Creator (3), when we con- 
tem- 


6 4 = — — 


(1) Fam vero Animum ipſum, 8 hominis, Rati- 
onem, Conſilium, Prudentiam, qui non divina cura perfect᷑ a 
| efſe perſpicit, is his ipſis rebus mibi videtur carere. Cic. de Nat, 
Deor, I. 2. c. 59. 
(2) Kofün a Caleſti demiſſum traximus arce, 

Cujus egent prona, & terram ſpectantia : mundi 

Principio indulſit communis Conditor; illis 

Tantum Animas ; nobis quoque Animum, 


Juven. Sat. 15. 


Et cum non aliter poſſent mortalia fingi. 
Adjunxit geminas, ills cum corpore lapſe 
Intereunt : bæc ſola manet, buſtogue ſuperſtes 

Evolat. Claud. de 4 Conſul. Hon. 
(3) Nam fiquis nulli ſefte addictus, ſed libera ſententia re- 
rum conſiderationem inierit, conſpicatus in tanta carnium ac 
ſuccorum colluvie tantam mentem habitare ; conſpicatins it+11; 
& cujuſfois animalis conſtructionem (omnia enim declavant 
8 9 4 Oe 
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| 
template the noble Faculties of this our ſuperiout BS ; 
part, the vaſt Reach and Compaſs of its Und. Bi : 


ſtanding, the prodigious Quickneſs and Piercing 
neſs of it's Thought, the admirable Subtilty of it 
'Þrvention, the commanding Power of it's Mida, 
the great Depth of it's Memory (40, and in a word 
it's Divine Nature and Operations. 
But I ſhall not dwell on this, tho* the ſuperioy 
= of Man, becauſe it is the leaſt known. On. 
y there are two things I ean't eaſily paſs by, be. 
cauſe they manifeſt the eſpecial Concurretice and 
Deſign of the Infinitely wiſe Creator, as having 
| a 


mis a, ot =, + wi. 
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Opificis Sapientiam) Mentis, que homini ineſt, excellentian 
iimelliget, tum opus de partium utilitate, quod prius exiguum 
eſſe ſibi videbatur, perfectiſſimæ Theologie verum principium 
conſtituet: que Theologia multo eff major atque preſtantior u. 
va Medicina. Galen. de uſu Part. L. 17. c. 1. 

(4) Among many Examples that I could give of Perſon 
famous for Memory, Seneca's Account of himſclf may be om, 
Hanc [Memoriam] aliquando in me floruiſſe, ut non tantun 
ad uſum ſufficeret, ſed in miraculum uſque procederet, non n- 
go. Nam & 2000 nominum recitata, quo ordine erant dif 
reddebam: & ab his qui ad audiendum præceptorem noftrun 
convenerunt, fingulos verſus a ſingulis datos, cum plures quan 
200 efficerentur, ab ultimo incipiens uſque ad primum recita. 
bam. After which, mention is made of the great Memory 
of Latro Porcius (chari ſimi mibi ſodalis, Seneca calls him) who 
retained in his Memory all the Declamations he had eve! 
ſpoken, and neyer had bis Memory fail him, not ſo much s 
in one ſingle Word. Alſo he takes notice of Cyneas, Ambaſ- 
ſadour to the Romans from Kin Pyrrhus, . in one day 
had ſo well learnt the Names of his SpeCators, that poſter 
die novus homo & Senatum, & omnem urbanam circumfuſan 
Senatut plebem, nominibus ſuis perſalutavit. Senec. controve!l 
L. I. init. Vid. quoque Plin. L. 5. c. 24. where he alſo adds 
other Examples, viz. Cyrus rex omnibus in exercitu ſuo militibu 
nomina reddidit, L Scipio populo Rom. Mithridates 22 genti- 
um rex, totidem linguis juya dedit, pro concione ſingulas ſilt 
interprete affatus. Charmidas (ſeu potius Carneadesr) —— 
que quis exegerat tolumina in bibliotheci s, legentis modo be- 
r 0 
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a particular and neceſſary Tendency to the Ma- 
nagement and good Order of the World's Affairs. 
Tee n a 911 | 

o_ Of which is the various Genii, or Inclinations 
of Men's Minds to this, and that, and the other 
Buſineſs (5). We ſee how naturally Men berake 
themſelves to this and that Employment: ſome 
delight moſt in Learning and Books, ſome in Di- 
vinity, ſome in Phyſick, Anatomy and Botany, 
ſome in Critical Learning and Philology, ſome 
in Mathematicks, ſome. in Metaphyſicks, and 
deep Reſearches ; and ſome have their Delight 
chiefly in Mechanicks, Architecture, War, Navi- 
gation, Commerce, Agriculture; and ſome have 
their Inclinations lie even to the ſervile Offices of 
the World, and an hundred things beſides. 

Now all this is an admirably wiſe, as well as 
moſt neceſſary Proviſion for the eaſy, and ſure 
tranſacting the World's Affairs; to anſwer every 
End and Occaſion of Man, yea, to make Man 
helpful to the poor helpleſs Beaſts, as far as his 
Help is needful to them; and all, without any 
great Trouble, Fatigue or great Inconvenience 
to Man; rather as a Pleaſure, and Diverſion to 
him. For ſo far it is from being a Toyl, that the 

| greateſt 
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(5) Diverſis etenim gaudet natura miniſtris, 
Ut Feri diverſa queant ornantia terras. 
Nec patitur cunctos ad eandem currere metam, 
Sed varias jubet ire vias, varioſque labores 
Suſcipere, ut vario cultu fit pulchrior ovbis. 


te, Paling. in Scorp. 
\ Oumus s miyT#or Os 1aetityra e | 
Ardegay, &c. Ita non omnibus hominibus ſua dona dat Deus, 
neque bonam indolem, neque prudentiam, nec eloquentiam : 
alius namque vultum babet deformem ; ſed Deus 32 elo- 


* ornat, &c, Homer. Odyſ. 8. The like alſo in Iliad. 
L. 13. n eto 
(16) 
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greateſt Labours (6), Cares, yea and Danger 
too, become pleaſant to him who is purſuing bi 
Genius, and whoſe Ardour of Inclination 
him forward, and buoys him up under all Oppo. 
ſition, and carrieth him through every Obſtac; 
to the End of his Deſigns and Deſires. 

2. The next is the In ventive Power of the Soy 
(7). Under which I might ſpeak of many thing 
but I ſhall take notice only of two, becauſe they 
manifeſt the particular Concern and Agency d 
the infinicely wife Creator. The | 

I. Is that Man's Invention ſhould reach to ſuch; 
great Variety of Matters; that ic ſhould hit upon 
every thing, that may be of any Uſe, either u 
himſelf, or to human Society, or that may ay 
ways promote (what in him lies) the Benefit 0 
this lower part of che Creation. 

For the llluſtration of this, I might take a Viey 
of all the Arts and Sciences, the Trades, ya 
the very Tools they perform their Labours an 
Contrivances with, as numerous as their Occ 
ſions and Contrivances: are various. Indeed whit 
is there that falleth under the Reach of * 


— 
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(6) Although Solomon declares, Ecclef. 12. 12. that mu 
Study is a wearineſs to the Fleſh, yet we ſee with wil 
Pleaſure and Aſſiduity many apply themſelves to it. Iba 
Cicero tells of Cato, whom he caſually found in Lucullui 
Library, M. Catonem vidi in Bibliotheca ſedentem, mwili 
circunifuſum Stoicorum libris. Erat enim, ut ſcis, in eo ine. 
bauſta aviditas legendi, nec ſatiari poterat : quippe ne re" 
benſjonem quidem vulgi inanem reformidans, in ipſa curia [# 
leret legere ſæpe, dum ſenatus cogeretur - ut Heluo l. 


9 8 


brorum — videbatur, Cicer. de finib, L. 3. c. 2. 

(7) Mentem hominis, quamvis eam non videas, ut Denn 
non vides, tamen ut Deum agnoſcis ex operibus ejus, ſic ex n- 
moria rerum, & Inventione, & celeritate motus, omniſi 
-pulchritudine virtutis vim divinam mentis agnoſcito. Ci 
rake. quæſt. L. 1. c. 29, | 
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enaſes that he doth not employ to ſome Uſe 
Mod Purpole for che Worlds Good? The Celeſtial 
WDodics, the Sun, the Moon, with the other Pla- 
eis, and the fixt Stars, he employs to the noble 
ses of Aſtronomy, Navigation and Geography, 

i what a noble Acumen, what a vaſt Reach 

Wnuſt the Soul be endowed with, to invent thoſe 
W-urious Sciences of Geometry and Arithmetick, 
och Specious and in Numbers; and thoſe nice 
Wand various Inſtruments made uſe of by the Geo- 
Wnetrician, Aſtronomer, Geographer, and Sailor? 
Ind laſtly, what a wonderful Sagacity is ſhewn 
In the Buſineſs of Optics, and particularly in the 
Nite Invention of the Teleſcope : wherewith new 
WV onders are diſcovered among God's Works in 
he Heavens, as there are here on Earth with the 
Microſcope, and other Glaſſes. 

And as for this lower World, what Material is 
here to be found, what kind of Earth, or Stone, 
dr Metal, what Animal, Tree, or Plant, yea 
ven the very Shrubs of the Field; in a word, 
what of all the excellent Variety the Creator has 
furniſh'd the World with, for all its Uſes and Oc- 
ſions, in all Ages 3 What, I lay 2 that Man's 
ontrivance doth not extend unto, and make 
ſome way or other advantageous to himſelf, and 
uſeful for Building, Cloathing, Food, Phy ſick, 
dr for Tools and Utenſils, or for even only Plea. 
lure and Diverſion? - _ | | 
But now conſidering the great Power and Ex- 
ent of human Invention. | 
2. There is another thing that doth farther de- 
monſtrate the Super intendence of the great Cre- 
ator and Conſervator of the World, and that is, 
that things of great, and abſolutely neceſſary Uſe, 
have ſoon, and eaſily occurred to the Invention 
of Man; but things of little Uſe, or very dan- 
gerous Uſe, are rarely and ſlowly diſcovered, 
| or 
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or ſtill utterly undiſcover'd. We have as et 
as the Moſaick-Hiſtory, an account of the Inyen. 
tions of the more uſeful Crafts and Occupation; 
Thus Gen. 3. 23. Adam was ſent forth from the Gy. 
den of Eden, by God himſelf to till the Ground. Ani 
in the next chapter, his two Sons Cain and 4 
the one was of the ſame Occupation, a Tiller a 
the Ground; the other a Keeper of Sheep (8) 
And the Poſterity of theſe are in the latter endo Min, 
this Gen. 4 recorded, Jabal to have been the Father e 
ſuch as dwell in Tents (9); i. e. He was the Invenr 
of Tents, and pitching thoſe moveable Houſes i 
the Fields, for looking after, and depaſturing theit No: 
Cattel in the Deſarts and uncultivated Wodl: 
Tubal-Cain was an Iuſtructer of every Artificer in Bu, 
and Iron, (10) or the firſt that found out the Art d= 
Melting and Malleating (11) Metali, and making then 
uſeful for Tools, and other necefſary Implement 
And his Siſter Naamab, whoſe Name is only men 
tion'd, is by ſome thought to have been the Iny: Nes 
tor of Spinning and Cloatbing. Yea, the very Art of ſou 
Muſick is thus early aſcribed to Fubal ; fo indulgent BR-*" 
was the Creator to find a means to divert Mela WR, 

choly, to cheer the Spirits, and to entertain an! i: 
_ Mankind. But for things of no uſe, or bu 
ittle Uſe, or of pernicious Conſequence, eite i"? 
they have been much later thought of, and will... 
great Difficulty, and perhaps Danger too, brougit ſeen 
to paſs, or elſe they ſtill are, and perhaps willi: 
ways remain, Exerciſes of the Wit and Invention Wy”. 
of Men. „don, | _ p 
his 


. 
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(8) Gen. IV. 2. (o) v. 20. (10 


v. 22. ( 

(IT) Spveoor@r the LXX dall Mn „i. e. A Worker vit hat 

2 a Hammer. ; ' it is 
(12) v. 21 2 | con 
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Oß this we might give. divers Inſtances: in Ma- 
hematicks, about Iquaring the Circle (13); in Me- 
hanicks, (14) about the art of Flying, ; and-in 
ayigation, about finding the Longitude. | Theſe 
Big 39.7 $TAal comms 2 '3 131750 vai! things, 
(13) Altho* the \@uddratire of the Circls hath in former 
Ages exercis'd ſome of the greateſt Mathematical Wits, yet 
jothing has been done in that way ſoxonfiderable, as in, and 
mon A middle bf the laſt Century; hen in the Year 1657, 
hoſe yery ingenious and great Men, Mr, Williem Neile, and 
y Lord Brounker and Sir or- Wren afterwards, in 
he ſame Lear; geometrically demonſtrated the Equality of 
ime\Curves to a ftrait Line. Soon after*which,” others at 
home and abroad did the like in other Curves. And not 
ong afterwards this was brought under an Analytical Calcu- 
pr: the firſt Specimen whereof, that was ever ubliſh'd, 
r. Mertator gave in 1688, in a Demonſtration of my Lord 
Brounker's Quadrature of the Hyperbola by Dr. Wallis's Re- 
luctipn of a, Fraftion into an infinite Series hy Diviſion. But 
he penetrating Genius of Sir {ſaac Newton, had diſcovered a 
Way of attaining the Quantity of all quadrible Curyes ana- 
_ by his Method of Huxions, ſome time before the 
Near 1668, as I find very probable from an hiſtorical Ac- 
gunt in a long Letter of Mr. Collins, written in his own 
land, and ſent to Richard Townley Eſq; of Lancaſhire, whoſe 
Papers are in my Hands. In that Letter, Mr. Collins faith, 
hit in September 1668, Mr. Mercator p#bliſh'd bis Loga- 
fithmatechnia, one of which he ſoon ſem to Dr. Barrow, who 
berau pon ſent him up ſome: Papers of Mr. Newton's [now 
dir aac by which; and former Communications made thereof 
by the Authoy,” to the Doctor, it appears that the ſaid Method 
vas invented ſome Years before by the ſaid Mr Newton, and 
generally applied. And then he goes on to give ſome Ac- 
ount of the Method, what it performs in the Circle, &so. 
hat Mr. Gregory had done in that kind, who intended to 
publiſh ſomewhat in Latin about it, but would not anticipate 
Mr. Newton, the firſt Inventor thereof, with much more of 
his Nature. The Deſign I find of that indefatigable Pro- 
moter of 8 Mr. Collins, was to acquaint 
Mr. Townley in his Letter with what had been done, and to 
get the Aſſiſtance of that ingenious Gentleman, towards the 
compleating a Body of Algebra. 
(14) I do not mention here the perpetual Motion, which 
ath exerciſed the Mechanical Wits for many Ages, becauſe 
it is a thing impoſſible, if not a ContradiQion ; as the before- 
commended Dr. Clarke aſſerts in Rohan. Phyſ. p. 133. | 


0 (15) 
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things, altho' ſome of chem in Appèaranct iy 
nocent, yea Perhaps very uſefal, yet remain fy 
the moſt part ſecret ; not becauſe the Diſcornll 
of moſt of them is more impofiible; or Hifi ' 
than of many other things which have met wig 
a Diſcovery ; nor is it for Vat of Mais Dinge 
therein, or his careful Purſuit and Enquiry. ae 
them (for perhaps nothing already diſcover d i 
been more eagerly ſoughe after) but with nud 
better Reaſon (T am ſure with greater Hunily 
and Modeſty) we may conclude it is, becauſeth 
infinitely wiſe Creator and Ruler of the Wal 
hath been pleaſed to lock up theſe things fro 
Man's Underſtanding and Invention, for ſou 
Reaſons beſt known to himſelf, or becauſe th 
might be of ill Conſequence, and (danger 
amongſt Men. As in all probability the Ard 
Flying would particularly be: An Art Which i 
ſome caſes might be of good Uſe, as to the G 
grapher, and Philoſopher ; but in other Reſpek 
might 8 dangerous and fatal Conſequenc 
as for inſtance, by putting it in Man's Power hat 
diſcover the Secrets of Nations and Families, mos 
than is conſiſtent with the Peace of the Won te 
for Man to know ; by giving ill Men greater Oy 
portunities to do Miſchief, which it would not f 
in the Power of others to prevent; and, as on 
(15) obſerves, by making Men lefs ſociable. © Fall, 
«© upon every true or falſe Ground of Fear, d 
% Diſcontent, and other Occaſions, he woll 
© have been fluttering away to ſome other Placy 
* and Mankind, inſtead of cohabiting in Citi, 
* would, like the Eagle, have built their Nelb 
e upon Rocks. Th 
Fl 


— ———— 
(15) Grew's Coſmol, Sacr. J. I. c. 5. G25. | 
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That this is the true Reaſon of theſe Matters, is 
nifeſt enough ſrom holy Scripture, and Reaſon 
16) alſo gives its Suffrage thereto. The Scrip- 
Yes e tell us, that every good Gift, and every 
Gift 1s from above, and cometh down from the 
, of Ligbts. S. James 1. 17. Solomon, Prov. 2. 6. 
ich, The Lord giveth Wiſdom : ont of his Mouth 
nb Knowledge an Underſtanding. And Elibu 
very expreſs, Job. 32.8. Bat there is a Spirit in 
an: and the Inſpiration of the Almighty giveth them 
ler fanding, Vived\meynxedmgy; Ri du,, as the 
XX render ity Tb Inſpiratus, the Aﬀtatus of the Al- 
iobry, 3s their Inſeruttor, Miſtreſs or Teacher. And 

| Ncciprore, not wes, 27-296 more noble; Superiour 
&s of Wiſdom: or Science, But much Inferiour 
ſo, bear the name of Wiſdom,” Knowledge and 
nderſtanding, and are aſcrib'd unto GO D. 
Tis well known that Solomon's Wiſdom is wholly 
ſcribed unto GOD: and the Wiſdom and Un- 
erſtanding which G O D is ſaid to have given 
im x Ring. 4. 29. is particularly ſet forth in the 
ollowing Verſes, by his great Skill in moral and 
atural Philoſophy, in Poetry, and probably in 
ſtronomy, Geometry, and ſuch other of the po- 
ter Sciences, for which Egypt, and the Eaftern 
ations were celebrated of old (17): And Solo- 
on's Wiſdom excelled the Wiſdom of all the Children of 
be Eaft Country, and all the Wiſdom of Egypt. For he 
vas wiſer than all Men, than Ethan, c. And he ſpake 
| 3000 
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(16) Nemo igitur vir maguns ſine aliquo aflatu divino un- 
nam fit Cic de Nat Deor. I. 2. c. 66. | 

(17) Zeypt, and ſome of the Eaftern Nations are celebra- 
d for their Skill in polite Literature, both in Scripture 
nd phane Story. Fob was of thoſe Parts. ſo were the 
„% Meet, the Brachmans and Gymnoſephiſts. Moſes 
v /-o»et had their Education in theſe Parts: and Pytba- 


ve lake of their Learning. 


(18) 


741, / emocritus, and others, travelled into theſe Parts for 
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doo Proverhs-: and his Songs were lob. And 
N of Trees from tbe Cedar to the Hyſſop of the Wal 
(5.4. of all ſorts of Plants) alſo of Beaſts, Eu 
Creeping things, and Fiſhes. So likewiſe the Wiſdgy 
of Daniel and his. three Companions is aſcrib'd u 
ö Dan. 2, . 4 fr, theſe four Chill 
God gave them K. e, and Skill in all Learning a 
Wiſdom, and Daniel bad Underſtanding in all Vijn 
and Dreams. And accordingly in the next chu 
ter; Daniel acknowledgeth and praiſeth God, vu 
21, Daniel anſwered: and ſaid, Bliſſed bę the Nam 
God for ever and ever, fer Miſdlam and Might art ly 
e giveth Wiſdom unto the Wiſe;and Knoviy 
to them that brow Underftanding. But not only Ski 
in the ſuperiour Arts and Sciences, but evenit 
the more inferiour Mechanick Arts, is called ly 
the fame Names, and aſcribed unto G O D. Thy 
tor the Workmanſhip of the Tabernacle. Eu 
31. 2. to 6, v. See, I have called iy Name Bezaleel 
And I bave filled him with the Spirit of God, in Wiſim, 
and in Underſtanding, and in Knowledge, + and in il. 
manner of Mi orkmanſbip. To deviſe cunning Mort, un. 
work' in Gold, Silver, and Braſi; and in cutting 0 
Stones, to ſet them, and in carving of Timber, to wnk 
in all manner 'of Workmanſhip, So the Spinlte, 
Weavers, and other Crafts-people, are call 
Wiſe-hearted, Exod. 34. 10. 25. and other placa — 
And in Exod. 36, 1. &c. the LO'R D is ſaid to hat 
put this Wiſdom in them, and Underſtanding! 
know how to work all theſe manner of Works, uh. 
the. Service of. the Sanctuary. And laſtly, ! 
name no more Inſtances, Hiram the chief Arciſ1..: 
tect of Solomon's. Temple, is in 1 King. 7: 14. and: 
Chron. 2. 14. called @ cunning Man, filled with M. ue 
dom and Underſtanding, to work in Gold, Silver, roi... 
Iron, Stone, Timber, Purple, Blue, fine Linnen, «8 
Crimſon; alſo to grave, and find out every Device hid pni 
Id be put to bim. Th 
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Thus doth the Word of Gad aſcribe the Contri- 
vances and Crafts of Men, to the Agency or In- 
fluence of the Spirit of God upon that of Man, 
And there is the ſame Reaſon for the Variety of 
Genii or Iuclinat ions of Men alſo; which from the 
ſame Scriptures may be coneluded to be a Deſig- 
ation, and Tranſaction of the ſame Almighty 
overnour of the World's Affairs. And who in- 
leed but H E could make ſuch a divine Subſtance, 
ndowed with thoſe admirable Faculties, and 
Powers as the Rational Soul hath; a Being to bear 
he Great Creator's Vice-gerency in this lower 
orld ; to employ the ſeveral Creatures; to make 
uſe of the various Materials; to manage the 
grand Buſineſſes; and to ſurvey the Glories of all 
he viſible Works of God! a Creature, without 
hich this lower World would have been a dull, 
ncouth, and deſolate kind of Globe: who, 'Ifay, 
or what leſs than the Infinite G O could make 
ſuch a Rational Creature, ſuch a divine Subſtance 
as the Soul! For if we ſhould allow the Atheiſt 
any of his nonſenſical Schemes, the Epicurean his 
Fortuitous Concourſe of Atoms, or the Carteſian 
(18) his created Matter put in Motion, yet with 

| Nl Hr. e 
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(18) As we are not to accuſe any falſly, ſo far be it from 
me to detralt from ſo great a Man as Monſter Cartes was 
whoſe Principles, although many have perverted to Athei, 
ſtical Purpoſes, and whoſ: Notions have, fome of them, bur 
an ill Aſpect; yet I am bee to believe he was an A. 
theiſt, ſince in his Principia Philoſopbhiæ, and other of his 
orks, he vindicates himfelf from this Charge, and fre, 
quently ſhews ſeemingly a great Reſpett for Religion: befides, 
that many of his ſuſpicious Opinions are-capable of a fabou- 
rable Interpretation, which will make them appear in a bet- 
ter Form, Thus when he diſcardeth Fina} 1465 from bis 
Philoſophy, it is not a Denial of them, but only exelnding 
te Coaidraion of them, forthe ks of fe aer 
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rather all the Acts, the Diſpoſitions and Conti 
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what tolerable Senſe could he, in his Way, pw 


duce ſuch a divine, thinking, ſpeaking, Contrivin 
Subſtance as the Soul is; endowed exactly wig 
ſuch Faculties, Power, and Diſpoſitions as th 
various Neceſſities and Occaſions of the Wor 
require from ſuch a Creature? Why ſhould a 


vances of ſuch a Creature as Man (if made in 
mechanical Way, and not contrived by God) hay 
been the fame? Particularly why ſhould he not ha 
hit upon all Contrivances of equal Uſe early 
well as many Ages ſince 2 Why not that Ma 
have effected it, as well as this, ſome thouſand 
Years after? Why alſo ſhould not all Natiog 
and all Ages (19) improve in every thing as yel 

* 1 
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ſing ; it being the buſineſs of a Divine, rather than Phi 
Idſopher, to treat of them. | J 

(19) For Ages of Learning and Ignorance we may con- 
pare the preſent, and ſome of the Ages before the Refw 
mation. The laſt Century, and the few Years ot this, hat 
had the Happineſs to be able to vie with any Age for the 
Number of Learned Men of all Profeſſions, and the la- 
provement made in all Arts and Sciences; too many, u 
too well known to need a Specification. 

But for Ignorance we may take the gth Age, and ſo dom 
to the Reformation, Even as low as Q. Elizabeth, althougl 
Learning began to flouriſh, yet we may gueſs how Matten 
ſtood, even among the Clergy, by her 53 Injunct. No. 155) 
Such as are but mean Readers, ſpall n over before, once ij 
twice, the Chapters and Homilies, to the intent they may 
to the better Underſtanding of the People, the more Encourag- 
ment of Godlineſs. Spar. Collect p. 82. But this is ne- 
thing in compariſon to the Ages before, when the Moll 
faid, Græcum non eft legi, or as Eſpenceus more elegaitl 


| hath it, Grece noſſe ſuſpectum, Hebraice prope Hereticul: 


Which ſuſpicion (faid the learned Hakewill) Rhemigit 
ſarely was not guilty of, in commenting upou diffamat#h 


1 Theſ. 1 8. who ſaith that St. Paul ſomewhat impropeilſ 
put that for dieuigatus, not being aware that St. Paul we. 
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45 is or chat Age or Nation (20) only? Why 
ſhould the Greeks; the Arabians, the Perſiant, or 
the Egyptians of old, ſo far exceed thoſe of the 
Tame Nate now 2 Why the Africans and Ameri- 
em ſo generally ignorant and barbarous, and 
the 1 1, for the moſt part, polite and culti- 
vated; addicted to Arts änd Learning? How 
b novo omni 544 NG 
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It Oteek, and not in Latin. Nay, ſo great was their Igno- 
rance, not only, of Greek, but of Latin too that a Prièſt 
baptized in nomine Patria, & Hlia, & Spiritiva ſana. 
Another ſuing his Pariſhioners for not paving his Church, 
roved it from Jer. 17. Payeant ill, non paveam ego. Some 
Divides in Era mus's time, undertook to prove Hereticks 
— 4 to be bürnt, becauſe the Apoftle ſaid Hereticum de- 
vita, Two Fryars diſputing about a n of Worlds, 
one proved it Rock Aunon decent ſunt fai mundi! The other 
replied, Sed nbi ſinit novers ? And notwithſtanding theit Set- 
vice was read in Latin, yer ſo little was that underſtood, that 
in old Prieſt in Nen. VIII. read Adumpſimus Dominè, for Sumpſi- 
mus: and being admoniſhed of it, he faid, he had done fo for 
Thirty Years, and would not leave his old Mampſimns for 
their new Fumßſimut. Vid. Hakeew. Apol. L. 3. c. 7. Se, 2, 
je There Ii (it ſeems) in Wits and Arts, as in all things 


beflde, 4 kind of circular Progreſs : thiy bade their Bifth, 
Heir Growth, their Nouriſping, thelr Failing, theit Falling ; 
and within a while after,” their Reſurreſion, and Reflpuriſh. 
ing again. The Arts flouriſhed for 4 long time Ambity the 
Perfians, the Chaldeans, the Egyptians. ——— Bit er- 
wards the Grecians got the ftart of them, and are now b 
come as barbarous themſelves, as formerly they eſteemed all 
befides themſelves to be. About the Birth of Chriſt, Lear, 
ning began to flouriſh in [taly, and ſpread all over Chriſten - 
dom ; till the Goths, Hunns, and Vandals rapfacked the Li- 
braties, and defaced almoſt all the Monuments of Antiqui- 
* Ha ſo that the Lamp of Learning ſeemed to be put our 
k for neat the Space of 1009 Years, ti | the firſt Mani. King 
of Africa and Spain raiſed np, and ſpurred forward the 
| Arabian Wits, by great Rewards and Encouragements, 
Afterwards Petrarch opened ſuch Libraries as were unde 
moliſhed, He was ſeconded by Boccace, and Jobn of Ra- 
2697.4, and ſoon after by Aretine, Philelphns, Valla, &c. 
And thofe were followed by Zneas Sylvins, ingelus Po. 
litauus, Hermolaus Barbaxys, Marſilius Ficinus, and Fob, 
Picns of Mirandula. Theft: were backed by Rud. Agricola, 

Wt Heu. 
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could it come to paſs that the Uſe of the Magne 
(21) ; Printing( 22), Clocks (23), Teleſcopes (20 


| Reucline, Melanct bon, Foach. Camerarius, Wolphlazin 
Beat. Rheanus, Almaines': by Eraſmus of Rotterdam; Via 
a Spaniard ; Bembus, Sadoletus, Eugubinus, Italians : Ty. 
nebus, Muretus, Rami, Pithens, Budæus, Amiot, Scaligy, 
Frenchmen; Sir Tho. More and Lina ker, Engliſhmen. An 
about this time, even thoſe Northern Nations yielded thei 
great Men; Denmark yielded Olaus Magnus, Holfter ith 
Babe, and Hemingius ; and Poland, Hop, Frixius, and Cy. 
merus. But to name the Worthies that followed theſe, dom 
to the preſent time, would be endleſs, and next to impdl. 
fible. See therefore Hakewill's Apolog. L. 3 c. 6.6 2. 
(21) Dr. Gilbert, the moſt learned and accurate Writer u 
the Magnet, ſhews that its Attractive Vertue was know 
as early as Plato and Ariſtotle : but its Direction was a di. 
coyery of later Ages. He faith, Superiori evo 300 aut n 
labentibus annis, Motus Magneticus in Boream & Aufm 
repertus, aut ab hominibus  rurſus recognitus fuit. De M 
L. 1. c. 1. But who the nappy Inyenter of this lucky Di 
covery was, is not known. ere is ſome, not inconliders 
ble, Like. to think our famous Country-man, Rog. Bam 
either diſcovered, or at leaſt knew of it. But for it's Uſcix 
Navigation, Dr. Gilbert ſaith, in regno Neapolitano Meli. 
ani omnium primi (uti ferunt) pyxidem mann nautican, 
edo. 4 cive quodam Fol. Goia A. D. 1300. ibid. if 
the Reader hath a mind to ſee the Arguments for the li. 
vention, being as old as Solomon's or Plautus's time, ot d 
much younger date, he may conſult Hakewill. ib. c. 10. 
4. or Purchas Pilgr. L. 1. c. 1. G. 1. 5 : 
As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Caboit. And the Inclination, 
or Dipping of the Needle, was the Diſcoyery of our inge. 
ous Rob. Norman. And laſtly, the Variation of the Variation 
was firſt found dut by the ingenious Mr. H. Gellibrand. Ali 
Prof. of Greſbam-Col. about 1634. Vid. Gellibr. Diſc. Math. 
the Variat, of the Mag. Need. and itsVayiat. Anno 1635. 
But ſince that, the before commended Dr. Halley, having 
formerly in Phileſ.Tranſ, No. 148. and 195. given a probable 
Hypotheſis of the Variation of the Compaſs, did in the Ten 
1 700. undertake a long and hazardous Voyage, as far as the 
Ice near the South Pole, in order to examine his faid Hypo- 
theſis, and to make a Syſtem of the Magnetical Variation 
which being ſoon after publiſhed, has been ſince abundantly 
confirmed by the French, as may be ſeen in ſeveral of the 
late Memoirs de Phyſique & de Mathematique, publiſh'd % 
the French Academie des Sciences. © To 


— 


— 


if Ladd one of my own, which I deduced ſome Years ago» 
from. ſome magnetical Experiments and Obſervations I 
made; which Diſcovery I a, ſo acquainted our Royal Society 


tal Needle is continually varying towards the E. and W. 
ſo is the Dipping-Needlc varying up and down, towards 
or fromwards the Zenith, with its magnetick Tendency de- 
ſcribing a Circle round the Pole of the World, as I con- 
eive, or ſome other point. So that if we could ure 

Needle ſo nicely made, as to point exactly according to 


of years, deſcribe a Circle, of about 13 gr, Radius round 
the magnetick Poles” Northerly and Southerly. This I 
have for ſeveral . Years ſulpeRted, and have had ſome Rea» 
ſon for it too, which I mentioned. three or four Years ago 


becn ſo happy to procure a tolerable good Dipping-Needle, 
vr other pom one to my mind, to bring the thing to ſuffi- 
Weicnt Te 

having lately hit upon a Contrivance that may do the thing. 
W ( 9 It is uncertain who was the Inventer of the Art of 
Printing, every Hiſtorian aſcribing the Honour thereof to 
his own City or Country. Accordingly ſome aſcribe the 
Invention of it to Fohn Guttenberg, 4 Koni ht of Argentine, 
about 1440. and ſay that Fauſtus was gn. his Aſſiſtant. 
Bertius aſeribes it to Laurence Fobn of Haerlem, and faith 
Fuſt or Fauſt ſtole from him both his Art and Tools. And 
to name no more, ſome attribute it to Fobn Fuſt or Fauſt, 
Wand Peter Schoeffer (called by Nu in ſome of his Imprima- 

tars, Pet. de Gerneſhem puer menus.) But there is now to be 
ſeen at Haerlem, a Book or two printed by Lax. Kofter, 
before any of theſe, uz. in 1430. and 1432. (See Mr. Ellis's 


to believe, that the Art received great Improvements from 
Tauſt and his Son in Law Schoeffer, the latter being the In- 
venter of metalline Types, which were cut in Wood before, 


ters, See my learned Friend Mr. Wanleys Obſervations in 
Philoſ. Tranſ. No. 288. and 310, | 


and Clock-work, I refer the Reader to a little Book, called 
the Artificial Clock-maker, Ch. 6. Where there is ſome Ac- 
count of the Ancients Inventions in Clock-work, as Archi- 
medes's Sphere, Cteſibius's Clock, &c. | 

(24) The Invention of Teleſcopes, Hieron Syrturus gives 
this Account of, Prodiit Anno 1609, ſeu Genius, ſeu altey 


3 ir 
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To theſe Diſcoveries, I hope the Reader will-excuſe mes 


(23) Concerning the 3 and Invention of Clocks 


- 


with ſome time fince, viz. That as the common, horizon- 


it's magnetick Direction, it would, in ſome certain number 


at a Meeting of our Royal-Society, but I have not yet 


of Experience; as in a ſhort time I hope to do, 


Letter to Dr. Tyſon, in Phil. Tranſ.: No. 286.) But be the | 
firſt Inventer who ir will, there is however great Reaſon - 


- 


firſt in whole Blocks, and afterwards in ſingle Types or Let- 
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Air, met the Emperour à goo 


and an hundred things beſides ſhould eſcape the 
Diſcovery of Archimedes, Anaximander, Anaxime- 
nes, Poſedonius, or other great Virtyolo's of the 
early Ages, whoſe Contrivances of various Ex 

ines, Spheres, Cleplydrz and other curious In, 
ſiryments are recorded (25% And why _ 


. 1 6 
„r be 
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vir adbur incognitus, Hellandi ſpecie, qui Middleburgi in Z. 
landia convenit Fob., Lipperſein ——— Jet perſpicil 
plura tam cava quam convexa, confict: CondiFo die rediit, al. 
ſolutum opus cupjens, athue ut ftatim babuit pre manitu, 
bina ſuſcipiens, cauum ſeil. E#. convexum, unum & alter 
oculo admovebat, & ſenſim dimovebat ſive ut pundtum congu. 
ſus, ſiue ut artificit opus probaret, poſtea abiit, Artifex, ing 
1 bee expert, G noaitatis cxvlaſts tet jit d feed 
imitari, &c, Vid. Muſ. Worm. L. 4 . 7. 

(25) Among the curious Inventions of the Antieny 
Archytas's Dove was much famed; of which Aul. Gellin 
gives this Account. & ripſetunt Simulachrum Columbe e lign 
ab Archyta ratione quadam diſciplinaque mec banica fatun, 
valaſſe. Ita erat ſcilicet libramentis Cr e, aura fin. 
tus ineluſa atque beculta concitum. Noc. Attic, L. 10, c. 11, 
The fame eminent Pythagorean Philoſopher (as Favorinu 
in Ge/lizs.calls him) is by Horace accounted a notable Geo- 
metrician too, Te maris & terre, numeroque_carentis arent 
Adenſorem Archyta. Among the reſt of his Inventions, 
Children t Rattles are afcribe to him. Avifotle, calls them 
Ar Trevor, Polit 8. i, e. Archytas's Rattle. And Di- 
gend nut the Grammarian gives the Reaſon of his Inyen- 
tion; Ar TAerey1 i , & c. That Archytas's Rattle 
was to quiet Children? for be having Children, contrived the 
Rattle, which he gave them to prevent their [tumbling, J- 
adunkbvowsn) other things about the Houſe, © 86 10 
To rtieſe Contrivances of Archytas, we may add Regiomos 
tanus's Wooden Eagle, ebb te forth of the City aloft in the 

way off, coming towards it, and 
Moving ſaluted him, return d again, waiting on him to tbe Ci- 
Gates. Alſo his Tron- „which at a Feaſt few forth 4 
bis Hands, and taking a Round, returped thither again. Vid 
Hakewill ub, ſupf. c. fo. 1. a 
As to other Inventions of the Antients, ſuch as of Letters, 
Brick and Tiles, and building Houſes, with the Saw, Rule, 
6nd Plumbet, the Lath, Augre, Glue, Oc. alſo the making 
wilghts ob + nb, 4.4. VL, ODOT 7 WT YEP ” 0-7 1 
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the preſent or paſt Age, ſo eminent for polite Li- 
terature; for Diſcoveries and Improvements in all 
curious Arts and Buſineſſes (perhaps beyond any 
kiown Age of the World; why cannot it, I fay) 
difcover thoſe hidden Quaſita, which may pro- 
bably bo reſerved for the Diſcovery of future and 
leſs jearned Generations? | 
Of theſe Matters, no ſatisfactory Account can 
be given by any mechanical Hypotheſis, or any 
other way, without taking in the 1 
n | ence 


h ! 
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Braſe, Gold, and other Metals; the uſe of Shields, Swords, 

Bows and Arrows, Boots, and other Inſtruments of War; 

the Pipe, Harp, and other muſical Inſtruments; the building 

of Ships and Navigation, and many other things beſides; 

the Inventors of theſe (as reported by ancient Heathen Au- 

thors) may be plentifully met with in Plin, Nat. Hiſt. L. 7. 
=. On | 


*, 1 bes | 
Bur in this Account of Pliny, we may obſerve whence the 
Ancients (even the Romans themſelves in ſome meaſure) had 
their Accounts of theſe Matters,viz. from the fabulous Greeks, 
who were fond of aſeribing every thing to themſelves. The 
Truth ir (faith the moſt learned Biſhop Stilling fleet) there is 
nothing in the World uſeful or beneficial to Mankind, but they 
abe made a Shift to find the Aut hor of it among themſelves. 
2 enquire after the Original of Agriculture, de are told of 
res and Triptolemus; if of Paſturage, we are told of an 
Arcadian Pan; if of Wine, we preſently bear of a Liber Pater; 
if of iron Inftruments, then who but Vulcan ? if of Muſick, 
none like to Apollo, If we preſs them then with the Hiſtory of 
other Nations, they ave as well provided here : if we enquire 
an account of Europe, Aſia, or Libya; for the firſt we are 
told a Story of Eämus ' S ger for the ſecond of Prome- 
theus's Mother of that Name; and for the third of a Daugb- 
ter of Epaphus, And ſo the learned Author goes on with 
other particular Nations, which they boaſted themſelves 
to be the Founders'of. Only the grave Atheuians thought 
Scorn to have any Father N them, their only Ambition 
was to be accounted Aborigines & genuini Terre, But the 
Ignorance and Vanity of the Greek Hiſtory, that learned 
Author hath ſufficiently refuted. Vid Stilling, Orig. Sacr, 
Part, I, B. I, Ch. 4. | * 
T 4 (26) 
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dence of the great Creator and Ruler of the 
World ; who oftentimes doth manifeſt himſelf i 
ſome of the moſt conſiderable of thoſe Works a 
Men, by, ſome remarkable Tranſactions of h 
Providence, or by ſome rom Revolution or othy 
happening in the World thereupon. Of this 
might inſtance in the Invention of Printing (26) 
ſucceeded firſt by a train of Learned Men, an 
the Revival of Learning, and ſoon after that h 
the Reformation, and the much greater Impro 
ments of Learning at this Day. But the mol 
conſiderable Inſtance I can give is, the Progre{ 
of Chriſtianity, by means of the civilized Diſpoſ. 
tion, and large Extent of the Roman Empire. The 
latter of which, asit made way for Human Power, 
ſo the: former made way for our moſt excellen 
Religion into the Minds of Men. And ſo J hope, 
and earneſtly pray, that the Omnipotent ani 
All-wiſe Ruler of the World will tranſact the 
Affairs of our moſt holy Religion, e'er it be long, 
in the Heathen World; that the great Improve. 
ments made in the-laſt, and preſent Age, in Ar 
and Sciences, in Navigation and Commerce,may 
be a means to tranſport our Religion, as well a 
Name, through all the Nations of the Earth, 
For we find that our Culture bf the more polite 


and curious Sciences, and our great Improve, 


ments in even the Mechanick Arts, have already 


6 
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(26) Whether Printing was invented in 1440, as many 
imagine, or was ſooner präctiſed, in 1430 or 1432, 2 
Mr. #llis's Account of the Datel Inſcription in Phil. Tran, 
No. 286. doth import; it is however manifeſt, how great 
an Influence (as it was natural) this Invention had in the 
| ng of Leatning ſoon afterwards, mentioned before 
n Note 28. After which followed the Reformation about 


the Year 1517. | 
. ; "OM 
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made a Way for us into ſome of the largeſt and 
fartheſt diſtant Nations of the Earth; particular- 
ly into the great Empire of China (27). 

And now, before I quit this Subject, I cannot 
but make one Remark, by way of practical Infe- 
rence from what has been laſt ſaid ; and that is, 
Since it appears that the Souls of Men are orde- 
red, diſpoſed and actuated by God, even in ſecu- 
lar, as well as ſpicicual Chriſtian Acts; a Duty 
arileth thence on every Man, to purſue the 
Ends, and anſwer all the Deſign of the divine 
Providence, in beſtowing his Gifts and Graces up- 
on him. Men ate ready to imagine their Wit, 
Learning, Genius Riches, Authority, and ſuch like, 
do be Works of Nature, things of Courſe, or ow- 
ing to their own Diligence, Subtilty, or ſome 
decondaty Cauſes; that they are Maſters of them, 
and at Liberty to uſe them as e to gra- 
tifie their Luſt or Humour, and ſatisſie their de- 
praved Appetites. But it is evident, that theſe: 

r | os things 
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(27) The Chineſe being much addicted to Judicial Aſtro- 
logy, are great Obſervers of the Heavens, and the Appea- 
rances in them, For which Purpoſe they have an FT 00 
tory at Pekin, and Five Mathematicians appointed to watch 
every Night ; Four towards the four Quarters of theWorld, 
and One towards the Zenith, that nothing may cſcape their 
Obſervation, - Which Obſervations are the next morning 
brought to an Office to be regiſtred, But notwithſtanding 
this their Diligence for many Ages, and that the Emperor 
bath kept in his Service above 100 Perſons to regulate the 
Kalendar, yet are they ſuch mean Aſtronomers, that they 
owe the Regulation of their Kalendar, the Exactneſs in 
calculating clipſes, &c. to the Europeans ; which renders 
the European Mathematicians ſo acceptable to the Emperor, 
that Father Verbieſt and divers others, were not only made 
Principals in the Obſeryatory, but put into Places of great 
Truſt in the Empire, and had the greateſt Honours paid 
them at their Deaths, Vid, La Comte Atm. of China. Let- 


ter 2d. Er. 
91 (28) 1 Tim. 


loſophy, Mechanicks, &c. I ſay all theſe Ocet- 
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things are the Gifts of God, —_— — 
Talents entruſted wich us by the 1nfinite Lord d 
the World, a Stewardſhip, a Truſt repoſed in us 
for which we muſt give an Account at the Dy 
when our Lord ſhall call; according to the pam 
bolical Repreſentation' of this Matter by our Blef 
ſed Saviour. | Marti 25. 14. 

Our Duty then is not to abuſe theſe Gifts d 
God, not to neglet# the Gift that is in , not to hid 
our Talent in the Earth ; but as St. Paul e xhorteth 
Timothy, 2 Tim 1. 6. we muſt ſtir wp the Gift of Gil 
which is in as, and nor let it lie idle, concealed ui 
dead; but we muſt erefomydr 73 ve,, blow'iy 
and enlindle it, as the Original imports ; we mul 
improve and employ our Gift to the Glory of ti 
Givet; or in that Miniſtration, that Uſe and Ser 
vice of the World, for which he gave it. Our 
Stewardſhip, our Crafe, our Calling, be it that 
Ambaſſadors of Heaven, committed to us, as tun 
to Timothy, by the laying on of Hands; or be i 
the more ſecular Buſineſs of the Gentleman, Tradel. 
man, Mechanick, or only Servant; nay our gool 
Genius, our Propenſity to any Good, as ſuppoſe 
ny, Natural Pti- 


e 
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to Hiſtory, Mathematicks, Bota 


pations, in which the Providence of God hath 
engaged Men, all the Inclinations to which his 
Spirit hach diſpoſed them; ougtit to be diſchargd 
with that Diligence, that Care and Fidelity, tht 
our great. Lord and Maſter may not ſay to us, à fur 
was {aid to the unfaichful Steward, Lal. 16. 2 Non 
Give an account of thy Stewardſhip, for thou mayeft un 
no longer Steward : but that he may ſay, as tis ii iſo! 
the Parable beſore cited, Matt. 25, 21. Wel oy toe 


— 
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(28) 1 Tim. 4. 14. 


(39) 


Phar H. Of Mu _ 283 
un good. and faithful Servant, t been faithful 
2 5 WOE will, make thee Ruler over many 
bings, enter thou. into the Foy of thy Lord. Since now 
he Caſe is thus, let us be perſwaded to follow 
men's Advice, Eccleſ. 9. 10. Whatſoever thy Hand 
ndeth to da, do it ith thy Might (29): Lay hold 
on every Qccaſion that preſents ic ſelf, and im- 
prove id with the. utmoſt Diligence; becauſe 
* now is the time of Action, both in the Employ- 
ments of the Body, and of the Mind: now is 
che Seaſon of ſtudying either Arts and Scien- 
ces, or Wiſdom, and Vertue, for which thou 
WW wilt have no Opportunities in the Place whi- 
cher thou art going in the other World. For 
WF" there is no Work, nor Device, nor Knowledge, nor 
Vils in the Grave whither thou goeſt. 


CHAP. II. 
mars Bob v, particularly its POSTURE. 


| Aving thus, as. briefly as well I could, ſur- 
veyed the Soul, let us next take a View of 
fan's Body. Now herg we have ſuch a Multipli- 
tity of the moſt exquiſite Workmanſhip, and of 
uvey the Body from Head to Foot, and fear) 
eonhy into the known Parts (and many more lie 
{Whndiſcovered) we. ſhould find too large and tedi- 

Pois 2 Task to be diſpatched. I ſhall therefore 
ave time only to take a Tranſient, and general 


| kind 
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| (9) Biſhop.Patrick in loc. 
, | ( x } 
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kind of View of this admirable Machine, and that 
ſomewhar briefly too, being prevented by other, 
particularly two excellent Authors of our ow 
(1), who have done it on the fame Account x 
my ſelf. And the d nn err, en Rk, 
1. Thing that preſents itſelf to our View, is tte 
Erect᷑ Poſture (2) of Man's Body: which is far th 
moſt, if not the only commodious Poſture for: 
Rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
uſeful things, and practice curious Arts. F 
without this Erect Poſture, he could not han 
readily turned himſelf to every Buſineſs, anda 
every Occaſion. His Hand (3) particularly coull 


89255 
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(1) Mr. Ray in hit Maſdom of God maniſeſted in the Wk 
of Creation, Part. zd. and Dr. Cockburn Eſſays on Faith 
Part. 1. Eſſay 5. 5 

(2) Ad bancprovidentiam Nature tam diligentem [of which 
he had been before ſpeaking] tamque ſolertem — — multg 
poſſunt, à quibus intelligatur, quantæ res hominibus a Du, 
quamque eximie tribute ſunt : qui primum eos humo excitt- 
tos, celſos & erectos conſtituit, ut Deorum cognitionem, cœlun 
antuentes, capere poſſunt. Sunt enim à terra homines non « 
incola, atque habitatores, ſed quaſi ſpecta tores ſuperarum n- 
rum, atque celeftium, quarum ſpectaculum ad nullum aliul 
genus aximantium pertinet. Cic. de Nat. Deor. L. 2. c. 56- 

(3) Ut autem ſapientiſimum animalium eſt Homo, IZ. 
Manus ſunt organa ſapienti animali conte nientia. Non ein 
quia Manus babuit, propterea eft ſapientiſſimum, ut Anaxagt 
ras dicebat ; ſed quia ſapientiſſimum erat, propter hoc Mai 
babuit, ut refiſſime cenſuit Ariftoteles. Non enim Manus h. 
fe bominem artes docuerunt, ſed Ratio. Manus autem ii. 
ſunt artium organa, &. Galen. de Uſ. Part. L. 1, c. 3. 
which in the reſt of this firſt Book and part of the ſecond, 
he conſiders the Particulars of the Hand, in order to enquite, 


a$ he ſaith, ch, 5. Num eam omnino Conſtitutionem habet 


[manus] qua meliorem aliam habere non potuit. 
Of this Part, (and indeed of the other Parts of hum 


Bodies) he gives ſo good an Account, that I confeſs ! could 
not but admire the 8 


k 


kill of that ingenious and famed Her 
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not have beenin fo great a Readineſs to execute the 
Commands of the Will, and Dictates of the Soul. 
His Eyes would have been the moſt prone, and 
incommodiouſly fituated of all Animals; but by 
this Situation, he can caſt his Eyes upwards, down- 
wards, and round about him ; he hath a glorious 
Hemiſphere of che Heavens (4), and an ample 
Horizon on Earth (5) to entertain his Eye. nj 

dv / / nd 
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chen. For an Example, (becauſe it is a little out of the 
Way) I ſhall pitch upon his Account of the different 
Length of the Fingers, L. I. 2. 243. The Reaſon of this 
Mechaniſm, he faith, is, That the Tops of the Fingers may 
come to an Equality, cum magnat aliquas moles in circuits 
comprehendunt, & cum in ſeipſis humidum. vel parvum corpus 
continere conantur. Apparent vero in unam circuli cir. 
cumferentiam convenire Digiti quinque in actionibus hujuſmo- 
di maxime quando exquiſite ſpbæricum corpus comprehendunt, 
And this Evenneſs of the Finger's Ends, in graſping Spheri- 
cal, and other round Bodies, he truly enough faith, makes 
the Hold the firmer, And it ſeems a noble and pions De- 
ſign he had in ſo ſtrictly ſurveying the Parts of Man's Body, 
which take in his own tranſlated Words, Cum multa nam- 
que eſſet apud veteres, tam Medicos, quam Philoſophos de uti- 
litate particularum diſſenſio (quidam enim corpora noſtra nul- 
ius gratia eſſe facta exiſtimant, nullaque omnino arte; alii 
autem &alicujus gratia, & artificioſe, =——) primim qui- 
dem tante hujus diſſentionis xerrieuy invenire ſiudui : dein- 
de vero & unam aliquam univerſalem methodum conſtituere, 
qua ſingularum partium corporis, & eorum que illis accidunt 

utilitatem invenire poſſemus, Ibid. cap, 8. | 

(4) Pronaque cum ſpectant animalia cetera terram, 
_ Os Homini ſublime dedit, cœlumque tueri 
| Fuſſit, & erectos ad ſidera tollere vultus. 

Ovid. Metam. L. 1. car. 84. 
(5) If any ſhould be ſo curious to defire to know how 
far a Man's Proſpe& reacheth by means of the Height of 
his Eye, ſuppoſing the Earth was an uninterrupted Globe, 
the Method is of a common Caſe of Right angled plain Tri- 
angles; where two Sides, and an oppoſite Angle are given. 
Thus in Fig. 4. A ZH B is the Surface, or a great Circle of 
the terraqueous Globe: C the Center, XC it's Semidiagme- 
ter; & the Height of the Eye, and foraſmuch as H eis 


Tangent, therefore the Angle at Eis a Right. angle. — 
2 I 


—— 
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| be ſeen at a 


the Refrations, the ingenious and accurate Gentlemen 
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| Miles, or 21034781 
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with the Height of the 1 or mY 
.. 8 leb 94 17 the o 
Right-Angle. 'By/which three bert given, it is i 

all other? Parts of the Triangle. And rſt theky 

at C, in order to ag fact Side H, the Proportions WR 
dec Side C E, to the le fable * So the Side HC, oy 7 
the Angle at &, *which being ſubftralted out of of 50 | 
Remainder is the Angle at 8 And then, As the n 1b 
— To its oppoſite Vide” H C, or elſe, As the Angle at Hish 

its oppoſite Side C E: : So the Angle at 105 to its 25 de 
Side E H, the viſible Horizon. Or the labour | 
ſhorrned, by adding together the rithm of the ubs 
the two given Sides, and the Logarithm of their Different 4 
the half of which two Logarithins, is the Logarithm of th 
Side required, x 6 For an Example we will tike th 
two Sides in-Yards, by reaſon ſcarce any Table of 
rithms will ſerve us "Further: The Semidiameter of the Ea 1 
is 501 1 594 Yards: the Height of the Eye in 2 Yards mort 


the Sum of both Sides, is 09033196. w 
| | | Ol 
Logar. of which Sum i is | 7.1 1468468 
Logar: of 2 Yards (the: Differ.) is 0,3010300 | p 
Sum of both Logar. - 5 18 


is the Logar. of 5296 Yards = =>: 4 Miles, which is the 
Length of the Line 5 EH, of Diſtance the Eye ean reach t 
6 Feet Height. 

This would be the Dilance, on 9 perſod Globe, did the 

ual Rays come to the Eye in a ftrait Line, But by meim 
of the Refraftions of the Atmoſphere, diſtant Objects u 
the Horizon, appear higher than really they are, = in 

greater Diftance, eſpecially on the Sea ; whi 

is a matter of great Uſe, eſpecially to diſcover at Sea tlt 
Land, Rocks, Se. and it is a great Act of the divine Pro- 
vidence in the Contrivance an Convenietice of the Atmo 
phere, which by this means enlargeth the viſible Horizo0, 
and is all one as if the terraqueons Globe was much large! 
than really it is. As to the Height of the Apparent abort 
the true Level, or how much Alkane Objects are raiſed by 


the French Academy Royal, have given us a Table in thi 
—— of the Earth ; Art, 12. 6 C 
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And as this Erection of Man's Body is the moſt 
2mpleat- Poſture for him; ſo if we ſurvey the 
Proviſion made for it, we find all done with mani- 
Eft Deſign, the utmoſt Art and Skill being em- 
aloyed therein. To paſs by the particular Con- 
formation of many of the Parts, the Ligaments and 
Faftnings to anſwer this Poſture, as the Faſtning, 
Wor inftance, of the Pericardium to the Diaphragm 
which is peculiar to Man (6), I ſay paſſing by a 
deal of this nature, manifeſting this Pofture to 
de an Act of Deſign) let us ſtop alittle at the cu- 
rious Fabrick of the Bones, thoſe Pillars of the 
Body. And how artificially do we find them made, 
how curiouſly placed from the Head to Foot! 
The Vertebræ of the Neck and Back Bone (7) 
made ſhort and complanated, and firmly braced 
with Muſcles and Tendons, for eaſy Incurvati- 
ons of che Body, but withal for greater Strength, 
to ſupport the Body's own Weight, together with 
other additional Weights it may have Occaſion 
to bear. The Thigh- Bones and Legs long, and 
ſtrong, and every way well fitted for the Motion 
of the Body. The Feet accommodated with a 
great Number of Bones, curiouſly and firmly 

tacked together (to which muſt be added the mi- 

niſtry of the Muſcles (8) to anſwer all the Moti- 


— 
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(6) See Book 6. Ch 3. Note 7. 

(7) See Book 4 Ch. 8. Note 2. ine 
(8) The Mechaniſm of the Foot would appear to be won- 
derful, if I ſhould deſcend to a Deſcription of all patts - 
but that would be too long for theſe Natta therefore a 
brief Account (moſt of which I owe to the before commen- 
ded Mr. Cheſelden) may ſerve for a Sample, In the firſt 
Place, it is neceſſary the Foot ſhould be concave, to enable 
us to ſtand firm, and that the Nerves and Blood-Veſſels may 
be free from Compreſſion when we ſtand or walk. In order 
hereunto, the long Flexors of the Toes croſs one another — 

Md 
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tions of the Legs and Thighs, and at the ſim 
| g time to keep the Body upright, and prevent its fi 
Ag, by readily aſſiſting againſt every Vacillatiq 
thereof, and with eaſy and ready Touches keey, 
| | ing the Line of Innixion, and Center of Gravity indy 
Place and Poſture (o. | 
And as the Bones are. admirably adapted y 
prop, ſo all the Parts of the Body are as incon 
parably placed to poiſe it. Not one ſide too hey 
| wy forthe other, but all in nice Xquipoile : th 
Shoulders; Arms, and Side æquilibrated on oh 
| Part; on the other Part the Viſcera of the Bel 
* counterpoiſed with the Weight of the Scapuly 
part, and that uſeful Cuſhion of Fleſh behind. 
And laftly, to all this we may add the wonder 
ful Concurrence, and Miniſtry of the prodigiog 
Number and Variety of Muſcles, placed through 
out the Body for this Service: that they ſhoul 
fo readily anſwer to every Poſture, and comp 
with every Motion thereof, without any previou 
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the Bottom of the Foot, in the Form of a St. Andrew) 
[ : Croſs, to incline the leſſer Toes towards the great One, 
{ and the great One towards the leſſer. The ſbort Nexon u 
chiefly concerned in drawing the Toes towards the Hetl 
85 The Tranſverſalis Pedis draws the Outſides of the Foot to, 
wards each other; and by being inſęrted into one of tie 
Seſamoid Bones of the great Toe, diverts the Power of tit 
Abdufor Muſcle (falſly ſo called) and makes it become! 
Hexor. And laſtly, the Peronæus longus runs round the out 
Ankle, and obliquely forwards croſs the bottom of tit 
Foot, and at once helps to extend the Tarſut, to conftris 
the Foot, and to dire& the Power of the other Extenſors io 
wards the Ball of the great Toe. Hence the Loſs of the 
Great Toe, is more than of all the other Toes, Sec allo 

Mr. Cowper's Anat, Tab. 28. G. 
(9) It is very well worth while to compare here whit 
Borelli ſaith de motu Animal. Par. 1. cap. 18. de ftatjone Ante 
mal, Prop. 132, &%c. to which I refer the Reader, it being 
| to long to recite berg, : (i 
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Chap. III. Of. Man's Stature. 289 
Thought or Reflext act, fo that (as the excellent 
Pirelli (10) ſaith) © It is worthy of Admiration, 
that in ſo great a Variety of Motions, as run- 
ning, leaping, and -daneing, Nature's Laws 
© of Xquilibration ſhould always be obſerved ; 
„ and when neglected, or wilfully tranſgreſſed, 
t that the Body muſt neceſſarily and immediate. 
WF ly tumble down. 


— — — 
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"HE Figure and ſhaps of Man's Body, is the 
moſt commodious that could poſſibly be in- 
rented for ſuch an Animal the moſt agreeable 
o his Motion, to his Labours, and all his Occa- 


jons. For had he been a Rational Reptile, he 


nough for his Buſineſs; nor indeed have done any 
moſt Had he been a Rational Quadrupede, 
mong other things, he had loſt the Benefit of his 
Winds, thoſe noble Inſtruments of the moſt uſe- 

| Performances of the Body, Had he been 
nade a Bird, beſides many other great Inconve- 
eniences, thoſe before mentioned of his Flying 
ould have been ſome. In a word, any other 
hape of Body, but that which the Allwiſe Cre- 
tor hath given Man, would have been as in- 
ommodious, as any Poſture but that of Erect: 
would have rendered him more helpleſs, or have 
Put it in his Power to have been more pernici- 
us, or deprived him of ten thouſand Beagle or 
Plea- 
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(10) Borel, ibid. Prop. 4 
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ould not have moved from Place to Place faſt 
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Pleaſures, or Conveniences, which his preſey 
Figure capacitates him for. | 
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*-A- in the Figure, ſo in the Stature and Size 
Man's Body, we haveanother manifeſt 
dication of excellent Deſign: Not too Pygmen 
(I), nor too Gigantick (2), either of wild 
Sizes would in ſome particular or other, hn 
been incommodious to Himſelf, or to his Buſineh 
or to the reſt of his Fellow-Creatures. Ty 
Pygmean would have rendered him too puny 
Lord of the Creation, too impotent and unfit 
manage the inferiour Creatures, would have a 
poſed him to the Aſſaults of the weakeſt Aninh 
to the ravening Appetite of voracious Birds, al 
have put him in the Way, and endangered ts 
being trodden in the Dirc by the larger Animik 
He would have been alſo too weak for his Bu 
neſs, unable to carry Burdens, and in a word, 
tranſact the greater part of his Labours and Cot 

cerns. 5 | 
And on the other hand, had Man's Body ben 
made too monſtrouſly ſtrong, too ny 
1g 


4 


(1) What is here urged abont the Size of Man's Bo 
may anſwer one of Lucretiuss Reaſons why Ni er nilia 
gignitur, His Argument is 

Denique cur Homines tantos natura parare 

Non potutt, pedibus qui pontum per vada poſſent 

Tranſire, & magnos manibus divellere monteis ? 

Lucret, L. 1 Car. 205 

(2) Haud facile fit ut quiſquam E ingentes corporis vine 
ngenium ſubtile 'abeat, Diodvr. Sic. L, 17. | 
* 
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igantick (3), it would have rendered him a 
wa , 904 2 cen Lune | Tt he dan- 
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(3) Altho' we read of Gianti before Nbab's Flood, Gen. 
Ws. 4. 2nd more plainly afterwards in. Num, < - 33. Yet there 
great teaſon to think the fize'of Man was always the fame 
om the Creation. For as for the Nephilim or Giants, in 
Wen. . the Ancients vary about them: ſome taking them for 
reat Atheiſts; and Monſters of Impiety, Rapine, Tyranny, 
nd-all Wickedvtefs, as well as of monſtrous Stature, accpr 
ling as indeed the Hebrew Signification allows, © 315151 
And as for the Nepbilim in Num. 13. which were evident- 
y Men of Gigantick Size, it muſt be confidered, thar it is 
rery probable} the Fears and Diſcontentment of the Spies, 
ight add ſomewhat theteunto. Narr CV 
t be the Matter as it will, it is very manifeſt, that in 
both theſe places, Giants are ſpoken of as Rarities, and 
Wonders of the Age, not of the common Stature. And ſuch 
nſtaners we have had in all' Ages; excepting ſome fabu- 
ous Relations: ſuch as I take to be that of Tbentobocr bus, 
ho is fad to have been dug up, Anne 1613. and to hate 
deen higher than the Trophies, and 26 feet long; and no 
peter IJ ſtippoſe the Giants to have been, that OI. Magnus 
dives: an account of in his 5th Book, ſuch as Hartben, and 
Narebater, among the Men; and among the Women, reperta 
þ (ſaith he) puella— in capite vulnerata, ac mortlta, in- 
uta chlamyde purpurea, longitudinis cubitorum 50, latituiinis 
er bumeros quatuor. Ol. Mag. Hiſt. L. 5. c. 2. | 
But as for the more credible Relations of Goliath (whoſe 
leigt <vas 6 Cubus and à Span, 1 Sam. 17. 4 which accord 
ing to the preſent curious and learned Lord Biſhop of Peter. 
borough is fomewhat above 11 feet Engliſh, vid Biſhop Cam- 
berland of Fewiſh Weights and Meaſures) of Maximinus the 
mperot, Who was 9 feet high, and others in Auguſtus, and 
other Reigns, of about the fame height: to which we may 
add the Dimenſions of a Skeleton, dug up lately in the place 
of a Roman Camp neat St Albans, by an Urn inſcribed, 
Marcus Antoninus; of which an account is given by Mr, 
Cheſelden, who judgeth by the Dimenſions of the Bones, that 
the Perſoh was 8 foot high, vid. Philoſ. Tranſa#. No. 333. 
theſe antique Examples and Relations, I ſay, we can match, 
yea ont=do, with modern Examples; of Which we have di, 
vers in F. Ludolph. Comment in Hiſt. Ætbiop. L. 1.c.2. G. 22, 
Magus, Conringius, Dr. Hakewill, and others Which later 
relates from Nannez, of Porters and Archers b-longing ta 
the Emperor of China, of 15 feet high; and others from 
Us Furc bal 
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Purchai, of 10 and 12 feet high, and more; fee the lente 
Author's Apolog. p. 208. ; | 
"Theſe indeed exceed what I have ſeen in England ; bu 
in 1684, I my ſelf meaſur d an Iriſb Youth, fad to be ay 
19 Years old, who was ) feet near 8 Inches, and in 169, , 
Woman who was 7 feet 3 Inches in height. 
But for the ordinary Size of Mankind, in all probabili 
it was always (as I ſaid) the ſame, as may appear from 
Monuments, Mummies, and other antient Evidences to h 
ſeenat this day. The moſt ANF N. at this da 
preſume is that of Cheops, in the firſt and faireſt Pyramid 
Egypt; which was, no doubt, made of capacity every vn 
ſufficient to holdfthe Bogp of. ſo great aPerſon as was inen 2 
qed to be laid ap in it. But this we ſind by the nice Mew 
ſures of out curious Mr, Greaves, hardly to exceed our on, 
mon Coſſins. The hollow part within (ſaith he) 'is in low 
only 6, 488 feet, and in breadth but 2,218 feet : The 4 
2, 860 feet." A narrow ſpace, yet large enough. to contain 
moſt potent and dreadful Monarch, being dead; to whom linig 
all Egypt was too ſtreight and narrow a Circuit. By thi 
Dimenſions, and by ſuch other Oſervations, as bade been tali 
by me from ſeveral embalmed Bodies in Egypt, ave may ur 
cede there is no decay in Nature (though the © ueftion in v 
old as Homer) but that the Men of this Age are of thi ſan 
Stature they were near 3000 Tears  &4go, vid; Grew 
of rs in 1638, in Ray's Collect. of Trav, Tom. 1. py 
118. ne | Labin rb 
_ - Tofthis-more Ancient, we may add others of a later da 
Of which take theſe, among others, from the curious ul 
learned Habecvill. The Tombs at Piſa, that axe ſome thow 
ſand Years old, are not longer than ours ; fo is Atbel fa 
in Malmesbury-Church ; ſo Sebba's in St. Paul s, of the Ie 
693 ; ſo Etheldred's, &c. Apol. 216, Se. a 
The ſame evidence we have alſo from the Armour, Shield N 
Veſſels, and ot het Utenſils dug up at this day. The bnb 
Helmet dug up at Adetaurum, which was not doubted u 
have been left there at the overthrow of Aſdrubal will b 
one of our Men at this day. -- a 
Nay beſides all this — WO we haye ſome more certil 
Evidence. Auguſtus was 5 Foot 9 Inches high, which w 
the juſt Meaſure of our famous Queen Elizabeth, who er- 
— his Height 2 Inches, if proper Allowance be mad 
for the Difference between the Roman and our Foot, Vi 
Hake. ib. p. 215; 3 
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dangerous Tyrant in the World, too ſtrong (4) 
in ſome Reſpects, even for his own kind} as well 
a8 the other Creatures. Locks and Doors might 
3 nne n e911. THO pense 14 per- 
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Ton the Stature of Men in the foregoing Note, we 
may add ſome Remarks about their unuſual Strength, That 
df 22 (who is not ſaid to have exceeded other Men in 
Stature. as he did in Strength) is well known. So of old 
Hector, Diomedes, Hercules, and Ajax ate famed ; and ſince 
hem many others: for which I ſhall ſeek no farther than 
he before commended Hakewill, who by his great and cu- 
ious Learning, hath often moſt of the Examples that are to 
met with on all his Subjects he undertakes. Of rhe After- 

he names C. Marius, Maximinus, Aurelian, Scander- 
berge, Bardeſin, Tamerlane, Siſka, and Hunniades, Anno 
1529. Klunber, Provoſt of the great Church at Miſnia, car- 
ied 2 Pipe of Wine out of the'Cellar, and laid it in the 
art: AMayolns law one hold'a Marble Pillar in his Hand 
Foot long;, and one Foot diameter, which he toſs d up in 
the Air, and. catched again, as if it was a Ball. Another of 
antua, and a little Man, named Rodamas, could break 2 
ible, Sc. Ernando Burg, fetched np Stairs an Aſs laden 
with Wood, and threw both into the Fire, At Conftanti- 
ole, Anno 1582. one lifted a piece of Wood, that twelve 
Men could ſcarce raiſe : then 1 ing along, he bare a Stone 
hat ten Men could but juſt roll to him. G. of Fronsberge 
baron Mindlehaim; could raiſe a Man off his Seat, with baſy 
his middle finger; ſtop an Horſe in his full Career; and 
ſhove a Cannon out of it's Place. Cardan ſaw a Man dance 
with two, Men in his Arms, two on his Shoulders, and one on 
his Neck. Patacoua, Captain of the Coſſacks, could tear an 
Horſe-ſhoe (and if I miſtake not, the ſame is reported of the 
preſent King Auguſtus of Poland.) A Gigantick Woman of 
the Netherlands could lift a Barrel of Hamburgb Beer. 
Mr. Carew had a Tenant that could carry a Burt's length; 6 
buſhel of wheaten Meal (of 15 Gallon meaſure) with the 
Lubber, the Miller of 24 years of age, on the top of it. 
And F. Roman. of the ſame County, could carry the Car- 
caſs of an Ox. Vid: Hakewill, ib. p. 238. | | 

Viros aliquot moderna memoria tam a mineralibus, quam 
aliis Suethie, & Gothie provinciis adducere congruit, tanta 
fortitudine preditos, ut quiſque eorum in humeros ſublevatum þ. 
Equum, wel Bovem maximum, imo vas ferri doo, $00, aut 
1000 librarum (quale & alique Puells levare prſſunt) ad plu- 
ra fadia portaret. Ol. Mag. ubi ſupr. | 

U 3 (5) 
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perhaps have been made of ſufficient Strength u 
have barticaded our Houſes; and Walls, au 
Ramparts might perhaps have been made tra 
enough to have fenced our Cities. But theſe thing 
could not have been without a great and Inch 

_ venient Expence of Room, Materials, and ud 
Neceſſaries, as ſuch vaſt Structures and Ules wol 
haye occaſioned, more perhaps thag the Worl 
could have afforded to all Ages and Places. Jy 
let us take the Deſcant of a good Naturaliſt a 
Phyſician on the Caſe (O). Had Man been; 
c Dwarf (ſaid he) he had ſcarce been a Rab 
*6. nable Creature. For he muſt then have had 
&:Jolt Head; fo there would not have ben 
Body and Blood enough to fupply his Brit 
with Spirits; or he muſt have had a fl 
Head, anſwerable to his Body, and ſo then 
f©: would not have been Brain enough for his A 


c ſine ls. Or had the Species of Mankind ben 
<- Gigantick, he could not have been ſo comms 
% diouſly-ſupplied with Food. For there woll 
*©-not have been Fleſh enough of the beſt edi 
% Beaſts, to ſerye his Turn. And if Beaftshl 
deen made anſwerably bigger, there wou 
not have been Graſs enough. And ſo he goal 
on. And alittle after, There would not hat 
been the ſame Uſe and Diſcovery of his 1 
“ ſon; in that he would have done many thin 
* by meer Strength, for which he is now put vi 
© invent innumerable Engities--———-Neitht 
could he have uſed an Horſe, nor divers oth 
Creatures. But being ot a middlg Bulk, is 
* is fitted to manage and uſe them all. For (fait 
: he) no other Cauſe can be affigned-why a Ma 
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| (5) Grews Coſmol, Sac. B. 1. ch. 5 h. 25. 
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© was not made five or ten times bigger, but his 
Relation to the reſt of the Univerſe, Thus far 
dur curious Author. 19504 n 
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. 
Of the STRUCTURE of the PARTS of 
Man's Body. ee 
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Aving thus taken a View of the Poſture, 
Shape, and Size of Man's Body, let us in 
his Chapter ſurvey the Structure of it's. Parts. 
But here we have ſo large a Proſpect, that it 
ould be endleſs to proceed upon Particulars. 
It muſt ſuffice therefore to take notice, in general 
Wonly, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceflary 
Apparatus (or in other words) no Signs of Chance 
| 5 ; but every thing curious, orderly, and per- 
formed in the ſhorteſt and beſt Method, and adap- 
ted to the moſt compendious Uſe. What one 
Part is there throughout the whole Body, but 
what is compoſed of the fitteſt Matter oe that 

art; 
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(1) It is manifeſtly an argument of Deſign, that in the 
Bodies of different Animals, there is an Agreement of the 
Parts, [o far as the Occaſions and Offices agree, but a diffe- 
rence of thoſe, where there is a difference of theſe. In an 
Human Body are many Parts agreeing with thoſe of a Dog 
for inſtance ; but in his Forehead, Fingers, Hand, Inftru- 
ments of Speech, and many other Parts, there are Muſcles, 
and other Members which are not in a Dog. And ſo con- 
trariwiſe in a Dog, which is not in a Man. If the Reader is 
minded to ſee 4 particular Muſcles are ina Man, that 
are not in a Dog; or in a Dog that are not in an Humane 
Body, let him conſult the curious and accurate Anatomiſt 
Nr, Douglaſs's Myogr. compar. 
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296 f Mans Stare. Book . 
pant; made of the moſt proper Strength an 
Texture; ſhaped in the compleateſt Form; an 
in a word, accouter'd with every thing neceſſi 
ry for it's Motion, Office, Nouriſhment, Guay 
and what not Wh 


What ſo commodious a Structun 
and Texture could have been given to the Bong, 
for inſtance, to make them firm and ſtrong, aui 
withal Light, as that which every Bone in the Be. 
dy hath ? who could have ſhaped them ſo nicth 
to every Uſe, and adapted them to every Par n 
made them of ſuch juſt Lengths, given them ſuch on 
due Sizes and Shapes, 'chanfelled, ' hollowed, MI 
headed, lubricated, and every other thing mi. WW lic 
niftring4n the beſt, and moſt compendious manner 
to their ſeveral Places and Uſes ? Wliat a glorioy 
Collection and Combination have we alſo of the 
moſt exquiſite Workmanſhip and Contrivance in WW” 
the Eye, in the Ear, in the Hand (2), in the AW'* 
Foot z), in the Lungs, and other Parts already . 


mentioned? What an Abridgment of Art, vu 
e as „ eie e e e ee: , 8. 
Ab 28 | | . | 1] 


_— 


— 
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|. (2) Galen having deſcribed the Muſcles, Tendons, and o- ROS 
ther Parts of the Fingers, and their Motions, cries out, Cu. 
fidera Fer etiam hic mirabilem C R ATO RIS ſaplentian 
De UE Part. L. I. c. 18: -* ö 
(3) And not only in the Hand, but in his account of the ari 
Foot (L. 3.) be Hegwentiy takes notice of what he calls 87 
Artem, Providentiam & Sqapientiam Conditoris, As Ch. 1} 77 
An igitur non equum eft hic quoque admirari Providentian 
Conditoris, qui ad utrumque uſum, etſt certe contrarium, erat 
convenientes & conſentientes invicem fabricatus eſt totius men- 
bri Itibiæ] particulas ? And: at the end of the Chap. ul 
f omnia que ipſarum ſunt partium mente immutaverimu, 
neque invenerimus poſitionem aliam meliorem ' eo quam nun 
ſortita ſunt, neque figuram,' neque magnitudinem, neque en- 
nexionem, neque (ut paucis omnia complectar) aliud quidſuan 
eor um, que * neceſſario inſunt, perfectiſſimam pronun- 
ciare oportet, & undique ret conſtitutam præſentem ejus con- 
Hruftionem. The like alſo concludes, Ch, 15. g 


* 
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2 Variety of Uſes (4) hach Nature laid upon that 
one Member of the Tongue, the grand Inſtrument 
ot Taſt, the faithful Judge, the Centinel, the 
W Watchman of all our Nouriſhment, the artful 
Modulator of our Voice, the neceſſary Servant 


of Maſtication, Swallowing, Sucking, and 2 


great deal beſides ? But I muſt deſiſt from pro- 
ceeding upon Particulars, finding 1 am fallen 
upon what I propoſed to avoid. | | 

And therefore for a Cloſe of this Chapter, I ſhall 
only add part of a Letter I received from the be- 
W fore-commended very curious and ingenious Phy- 
ſician Dr. Tancred Robinſon, What (faith he) can poſſi- 
be better contrived for Animal Motion and Life, tban 
be quick Circulation of the Blood and Fluids, which run 
a /ight in Capillary Veſſelt, and very minute Pufts 
Without Impediment (extept in ſome Diſeaſes) being all di- 
Wre#ed to their peculiur Glands and Channels for the diffe- 
Wi rent Secretion, Senfible and Inſenſible; whereof the laſt is 
farthe preateſt in Quantity and Effects, as to Health and 
3 Diſtemper. 3 ariſing from a Dimi- 
nution of Tranſpiration through the cutaneous Chimneys, 
and ſome Chronical ones from an Augmentation: whereas 
N in ule Liver, Pancreas, and other Glandi, may 
only cauſe a Schirrus, a Faundice, an Ague, a Dropſy, or 
other flow Diſeaſes. So an increaſe of that Secretion may 
ccrcompany the general Colliquations, as in Fluxes, Hecticł 
Sweats and Coughs, Diabetes, ond other Conſumptions. 
What a mighty Contrivance is there to preſerve theſe due 
Secretions from the Blood(on which Life ſo much depends) 
Ei frequent Attritions and Communications of the Fluids in 

their poſſage through the Heart, the Lungs, and the whole 
Stem of the Muſcles? What Meanders and Contortions 


of of 

(4) At enim O — induſtrii maximum eſt indicium (guem- 
adnodum ante ſapenumero jam diximus) iis que ad alium 
uſum fuerunt comparata, ad alias quoque utilitates abuti, ne- 
que laborare ut ſingulls utilitatibus ſingulas faciat proprias 
particutas, Galen, ub, ſupr. L. 9. % . (1) 


| Reſt, but in long violent Exerciſes of the Muſcles ? lu 


on ſeveral Functions in Animal Bodies, I may add the Sha 
it hath in all the Digeſtions of the Solid and Fluid Pam 
For when this Syſtem of Air cames, by divine Perni. i 
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of Veſſels in the Organs of Separation? Aud what a Cy, 
courſe of Elaſtick Bodies from the Air, to ſupply the Spring 
and continual Motions of ſome Parts, mot only in Sleep a 


force drive the Fluids round in à wonderful rapid Cireul. 
tion through the minuteſt Tubes, aAſſiſted by the conſtan 
Pabulum of the Atmiſphere; and their-own Elaſtich g. 
bres, which impreſs that Velocity on the Fluids, _ 

Now I have mentioned ſome Uſes of the Air in carrying 


rance, tobe corrupted with poyſonous, acrimonious Steam 
either from the Earth, from Merchandiſe, or Infected h. 
dies, what Havoc is made in all the Operations of |. 


ving Creatures? The Parts gangrene, and mortify unde 


Carbuncles, and other Tokens: indeed. the whole Anima 
Oeconomy is ruined : of ſuch Importance is the Air to al 
he Parts of it. Thus my learned Friend. 


* * = 


VI. 


* 


CHAP. 


Of the PLActNnG the PARTS of Man's Bub, 
IN this Changer, þ propoſe to conſider the if 


- Lodgment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts then- 
ſelves, all ſet. in the moſt . convenient Placs 
of the Body, to miniſter to to their own ſeven 
Uſes and Purpoſes, and aſſiſt, and mutually 
to help one another. Where could thoſe faithſul 
Watchmen the Eye, the Ear, the Tongue be ſo 


commodiouſly placed, as in the upper part 0 


the Building ? where could we throughout the 
Body find fo proper a Part to lodge four d 
the tive Senſes, as in the Head (1), near ts 


Brain 


FORO f — 2 Q_ 
—_ # 


(1) Senſus, interpretes ac nuntii rerum, in capite, 14uquan 
in arce, mirifice ad uſus neceſſarios & facti, & collocati ſunt 
Nam oculi tanquam ſpeculatores, alti ſimum locum alli, 


nnd RH OO = BB OBO a HHP re = Da = e a, dd & Www ww 2 


nv» 


7, 2 bad Þ} - 


[a 1 i 


a 


| 
£ 
: 


/ 


[ 
Chap. VI. On of the Parts. 299 
Brain (2), the common Senſory, a Place well 
guarded, and of little other Uſe than to be a Seat 
to thoſe Senſes? And how could we lodge the 
Fifth Senſe, that of Touching otherwiſe( 3), than to 
diſperſe it to all Parts of the Body ? Where could 
we plant the Hand (4), but juſt where it is, to be 
ready at every Turn, on all Occaſions of Help 
and Defence, of Motion, Action, and every of its 
uſeful Services ? Where could we ſer the Legs 
and Feet, but where they are, to bear up, and 
handſomely to carry about the Body? Where 
could. we lodge the Heart, to labour about the 
whole Maſs of Blood, but in, or near the Center 
of the Body (5)? Where could we find Room 
for that noble Engine to play freely in, where 
could we ſo well guard it againſt external Harms, 
as it is in that very place in which it is lodged 
and ſecured? Where could we more commodi- 
ouſly place, than in the Thorax and Belly, the 
uſeful Viſcera of thoſe Parts, ſo as not to ſwagg, 
and jogg, and overſet the Body, and yet to mi- 
— harmoniouſly, as they do, to all the ſe- 
veral Uſes of Concoction, Sanguification, the 
Separation of various Ferments from the Blood, 
for the great Uſes of Nature, and to make Diſ- 
charges 


ex uo plurima conſpicientes, fungantur ſuo munere. Et aures 


cum ſonum recipere debeant, qui natura in ſublime fertur, 
recłe inllis corporum partibus collocate ſunt. Cicer, de Nat. 
Deor. L. 2. c. 56. ubi plura de cæteris Senſtbus. 

(2) Galen well obſetves, that the Nerves miniftring to 
Motion, are hard and firm, to be leſs ſybje& to Injury: but 
thoſe mjniltring to Senſe, are ſoft and tender : and that for 
this Reaſon it 1s, that Four of the Five Senſes are lodged 
ſo near the Brain, v2, partly to partake of the Brain's ſoft- 
neſs and tenderneſs,. and partly for the ſake of the ſtrong 
guard of the Skull, vid. Gal. de U.. Part, L. 8. c. 5. 6. 

(3) See Book 4. Chap. 6. Note 3 ; 

(4) am vero aptas, quamque multarum artium mini- 
fras Manus natura homini dedit? The particulars of which, 
ehnmerated by him, ſee in Cic ubi ſupr, e. 60, 

(5) See Book 6. Ch. 5, : i 


(6) 
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charges of what is uſeleſs, or would be burden, 
ſome or pernicious to the Body (6)? How coul 
we plant the curious and great Vatiety of Bones 
_ of hr — Sorts and — 

as I have ſaid to the Support, and every Motion 
of the Body ? where could we lodge 20 the Ar. 


teries and Veins, to convey: Nouriſhment ; and 


the Nerves, Senſation thro t the Body ? when 
I fay, could we lodge all theſe Implements of the 
Body, to perform their ſeveral Offices ? hoy 
could we ſecure and guard them ſo well, as inthe 
very Places, and in the ſelf ſame manner. in 
which they are already placed in the Body? And 
laſtly, co name no more, what Covering, what 
Fence could we find out for the whole Bod, 
better than that of Nature's own providing, tb 
Skin ()? how could we ſhape it to, or brace i 
about every part better, either for Convenienceu 
Ornament? What better Texture could vr 
give it, which altho' leſs obdurate and firm, than 
that of ſome other Animals, yet is ſo much the 
more ſenſible of every Touch,and more compliant 
with. every Motion ? and being eaſily defenſible 


by the Power of Man's Reaſon and Art, is there 


fore much the propereſt Tegument for a Reals 
nable Creature. 
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(6) Ut in edificiis Architef#i avertunt ab oculis & nam 
dominorum ea, qua proſtuentia neceſſario tetri eſſent aliquid 
Habitura fic natura res ſimiles (ſcil. excrementa) procul a 
mandavit a ſenſibus. Cicer. de Nat. Deor. L. 2. c. 56. 
©. (5) Compare here Galen's Obſervations ds . Part. L. Il. 
c. 15. Alſo L. 2. c. 6. See alſo Coper. Anat. where in Tab, 
4. are very elegant Cuts of the Skin in divers parts of thr 
Body, drawn from Microſcopical Views, as alſo of the Pa 
os pyramidales, the Sudoriferons Glands and Veſſels, the 
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Avingtaken a tranſient View of the Structure 
and Lodgment of the Parts of human Bo- 


dies, let us next conſider the admirable Provition 
that is made throughout Man's Body to ſtave off 
Evils, and to — (1) chem when befallen. 


For the Prevention of Exils, we may take the 
Inſtances Already given, of the Situation of thoſe 
faichful: Sentinels, the Eye, the Ear, and Tongue 
in the ſuperiour part of the Body, the better to 
deſery Dangers at a Diſtance, and to call out 
preſently for Help. And how well ſituated is the 
Hand to be a ſure and ready Guard to the Body, 
as well as the faithful Performer of moſt of its 
Services? The Brain, the Nerves, the Arteries, 
the Heart (2), the Lungs, and in a word, > 
15 ER N 0 en thi 
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(1) One of Nature's moſt conſtant Methods here, is by the 
Glands, and the Secretions made by them: the particulars 
of which being too long for theſe Notes, I ſhall refer to 
the modern Anatomiſts who have wtitten on theſe Subjetts, 
and indeed who are the only Men that have done it tolera- 
bly e particularly, our learned Drs. Cockburn, Keil, Morland, 
and others at home and abroad: an Abridgment of whoſe 
Opinions and Obſeryations, for the Reader's eaſe, may be mer 
os with in Dr. Harris's Lex, Tech. Vol, 2, under the Words 
Glands, and Animal Secretion. q | IN 
(2) In Man, and moſt other Animals, the Heart hath the 

uard of Bones. But in the Lamprey which hath no Bones, 

ao not ſo much as à Backbone) the Heart is very ſtrangely 
ſecured, and lies immured, or capſulated in a Cartilage, or 
grill Y Subſtance, which includes the Heart, and its Auricle, as 
the Seu ' . doth the Brain in other Animals, Powers 
c ns 


(3) 
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the principal Parts, how well are they barricaded 
either with ſtrong Bones, or deep Lodgments in 
the Fleſh, or ſome ſuch ther wifeſt, and fitteſt 
Method, moſt agreeable to the Office and Action 


ol the Part? Belides which, for greater Precay. 
tion, and a farther Security, what an incompt- 
rable Proviſion. hath the infinite Contriver of 
Man's Body made for the Loſs of, or any Defe&in 
ſome of the Parts we can leaſt ſpars, by doubling 
them 2 by giving us two Eyes, two Ears, two 
Bi two Kidneys, two Lobes of the Lungs, 
airs of the Nerves, and many Ramifications of 
the Arteries. and Veins in the fleſhy Parts, that 
there may not be a Defect of :Nouriſhment-of- the 
Parts, in Caſes of Amputation, or Wounds, or 

Ruptures ot any of the Veſſelss. 
5 as Mans Body is admirably contrived; and 
made to prevent Evils; ſo no leſs Art and Cautis 
on hath been uſed to get rid of them, when they 
do happen. When by any Misfortune, Wounds or 
Hurts do befal, or when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 
Miſchiefs upon ourſelves, what Emunctories (3), 
what admirable Paſſages (40, are dil) perſedrhrough 
Ou 
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» (3) Here [from the Puſtules he obſerved in Monomotape! 
were grounds to admire the Contrlvance of our Blood, which 
on ſome Occaſions,” ſo ſoon as any thing deftruttive to the Con. 
ſtitution of it, comes into it, immediately by an inteſtine Com- 
motion endeavoureth to thruſt it forth, and is not only freed 
from the new Gueſt; but ſometimes what likewiſe may have 
lain lurking therein = for à great <vhile. And from 
hence it comes to paſs, that moſt part of Medicines, «when duly 
adminiſtred, are not only ſent out of the Body themſelves, bit 
likewiſe great Quantities of morbifick Matter; as in Saliua- 
tion, & c. Dr. Sloane's Voy. to Famaica, p. 25 | | 
(3) Valſalva diſcovered fome Paſſages into the Region of 
the Car- drum, of mighty uſe (among others) to . g's 
char 


& X 
_ 
- 


mw © © we nr ee & So © 


out of the Body, what incomparable Methods doth 
Nature take (5), what vigorous Efforts af evo 
8 e | ble 

Su bot 4 12 Joi | 


LY 
Ah An * 


„ ” — — —— 
— | | 24 11 : 


charges of Bruiſes, Impoſthumes, or any putulent, or mor- 
bifick Mat xm the Brain, and parts of the Head, Of | 
which he gives two Examples: oue, a Perſon, who from a | 
blow on his Head, had diſmal Pains therein, grew Specch- | 
leſs, and lay under an abſolute Suppreſſion and Decay of | 
his Stren 4 hut found certain Relief, whenever he had 
2 Flux of Blood, or purulent Matter out of his Ear: which | 
after iis Death Valſalva diſcovered, was through thoſe Paſ- 


ſages. of metas. 2 

The other was an ApopleFical Caſe, wherein he found a | 
large quantity 'of extravaſated Blood, making way from the ö 
Ventricles of the Brain, through thoſe ſane Paſſages. Valſal. | 
de Aure hum. c. 2. G14. and c. 5. 18. 1 | 

(5) Hippocrates Lib. de Alimentis, takes notice of the Saga- 
city of Nature, in finding out Methods and Paſſages for the 
diſcharging Things offenſive to the Body, of which the = 
late learned and ingenious Biſhop''of Clogher, in Ireland | 
(Boyle) gave this remarkable Inſtance to my very curious | 
- ingenious Neighbour and Friend, D' Acre Barret, Eſq; 
viz, That in the Plague-yecar a Gentleman at the Univerſity, 
had a large Plague-Sorc gathered under his Arm, which” 
when they expected it would have broken, diſcharged. it 
ſelf by a more than ordinary large and fœtid Stool; the Sore 
having no other Vent for it,and immediately becoming ſound 
and well thereon. | Oe 

Like to which, is the Story of Fof. Laxonius, of a Soldier - = 
of 35/Years of age, who-had a Swelling in his right Hip, 1 
accompanied with great Pain, Oc. By the uſe of emollient 
Medicines having ripened the Sore, the Surgeon intended 
the next day to have opened it; but about midnight, the 
Patient having great Provocations to Stool, disburthened 
himſelf three times; immediately upon which, both the 
Tamor and Pain ceaſed, and thereby diſappointed the Sur- il 
yu Intentions. Epbem. Germ. Anno 1690. Obſ. 49. More 11 
uch Inſtances we find of Mr. Tonges in Philoſ. Tranſact. No. || 
323. But indeed there are ſo many Examples of this nature in 
our Phil. Tranſ. in the Ephem, German. Tho. Bartholine, Rbo- 
dius, Sennertus, Hildanus, &c. that it would beendleſs to re- 
count them. Some have ſwallowed Knives, Bodkins, Needles 
and Pins, Bullets, Pebbles and 20 other ſuch things as could 
not find a Paſſage the ordinary Way, but have met with an 
Exit through the Bladder, or ſome other way of Nature's 

; own 
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to ſet all things right aagin? But here we haf 
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bled to make, to diſcharge: the Peccant Humoug 
to correct the morbifick Matter, and in a, won 


beſt take the Advice of a learned Phyſician in ty 
Caſe : ** The Body (faith he) is ſo contrived; 3 
eto be well enough leute gte Mutat, 
* ons in the Air, and the leſſer 


Errors we dai 
© run upon; did we not in the Exceſſes of Eating, 
Drinking, Thinking, Loving, Haring, or fon 
„ other Folly, let in the Enemy, or lay viglen 
** Hands upon our ſelves. Nor is the Body fitted 
% only to prevent, but alſo to cure, or mitigat 
** Diſeaſes, when by theſe. Follies brought upon 
* us. In moſt Wounds, if kept clean, and tron 
© the Air. the Fleſh will glew together, with 
© its own Native Balm. Broken Bones are c. 
„ mented with the Callus, which thiemſelves help 
* to make. And ſo he goes on with ample In 
ſtances in this Matter, too many to be here ſpe 
Tified (6). Among which he inſtanceth in the 
Diſtempers of our Bodies, ſhewing that er: 
many of them are highly ſerviceable to the Di 
charge of malignant Humours, and preventing 
reater Evils. K „ ooh AN 
And no lefs kind than admirable is this Con- 
trivance of Man's Body, that even its Diſtemper 
ſhould many times be its Cure (7), that wal 
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own providing. But paſſing over many Particulars, I ſhall 
only give one Inſtance more, becauſe it may be a good Cau- 
tion to ſome Perſons, that theſe Papers may probably fall is 
to the hands of, and that is the Danger of ſwallowing Plan. 
frones, Prune-ſtones, &c, Sir Francis Butler's Lady had many 
Prune- ſtones that made way through an Abſceſs near her 
Navel. Philoſ. Tranſ. No. 265. where are other ſuch like Er- 
amples. More alſo may be found in No. 282, 304, &c. Aud 
at this Day a young Man, living not far off me, la oureth un- 
der very troubleſome and dangerous Symptoms from the 
Stones of Sloes and Bullace, which he ſwallowed 8 or 10 
Years ago. (6) Grew's Coſmol. 5 28. 29. ; 
(7) Nor are Diſeaſes themſelves uſeleſs. For the Blood in 4 
Bover, if well governed, like Wine won the fret, dicharg 


ty > oo: —__—_ 1 2 


mg = ww = 


r . & +> Ns cxa- 


V RR” 5 EA 


TI 


co” 3 *S$3 I 7? x 


Y 7, ws. 


© TT fg Sw.” 7 T4 F-z 


Wa 


_—_ "PT 


the Enemy lies lurking within to deſtro ther 
ſhould be fuch a Reluctancy, and all Naturs — 


ted with its utmoſt Vigour to expel him thence. 
To which purpoſe, even Pain it ſelf is of great 
and excellent Uſe, not only in giving us Notice 
of the Preſence of the Enemy, but by exciting 
us to uſe our utmoſt Diligence and Skill to root 
out ſo troubleſome and deſtructive a Companion. 


1 
mn. 


CHAP. VIII. 


Of the Conſent between the PAR Ts of 


Man's Body. 


[T is an admirable Proviſion the merciful Crea- 
tor hath made for the good of Man's Body, 


by 
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it ſelf of all beterogeneous Mixtures ; and Nature, the Diſcaſe, and 
Remedies clean all the Rooms of the Houſe; whereby that which 
threatens Death, tends, in Concluſion, to the prolonging of Life. 
Grew ubi ſup. §. 52. ; 

And as Diſeaſes miniſter ſometimes fo Health, ſo to other 
good uſes in the Body, ſuch as quickning the Senſes: of which 
take theſe Inſtances relating to the Hearing and Sight. 

A very ingenious Phyſician falling imo an odd Kind of Fever, bad 
his Senſe of Hearing thereby made ſo very nice and tender, that be 
very plainly beard ſoft Whiſpers, that were made at a conſiderable 
Diſtance off, and which were not in the leaſt perceived by the By- 
ſtanders, nor would have been by him before bis Sickneſs. 


A Gentleman of eminent Parts and Note, during a Diſtem- | 


per be had in his Eyes, had his Orgens. of Sight brought to be 
ſo tender, that both bis Friends and himſelf bave aſſured me, 
that when be waled in the Night, be could for a while plainly 
ſee and diſtinguiſh Colours, as well as other Objects, diſcernable 
by the Eye, as was more than once tryed. Boyl deter. nat. of 
Effluv. ch. 4. 

Daniel Fraſer —— continued Deaf and Dumb from his Birth, 
nl the 17th Tear of bis Age After bis Recovery from 4 
Fever, he perceived a Motion in his Brain, which was very une 
v bim; and afterwards he began to hear. and in Proceſs of 
Time, to underſtand Speech, = vid. Philof. Tranſ. No, 51755 
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Members ſuffer with it; or one Member be bony 


. tura Nervos non eadem menſura omnibus partibus diftribw1, 


Parts. Book y 
by the Conſent and Harmony between the bam 
thereof. Of which let us take St. Pauls Defary 
tion in 1 Cor. 12. 8. But now bath God ſet the lu 
bers every one of them in the Body, as it bath pla 
bim. And (v. 21.) The Eye cannot | ſay unto 1 
Hand, I have no need of thee : Nor again, the Heal! 
the Feet, I have no need of you. But ſuch is iſ 
Conſent of all the Parts, or as the Apoſtle wordg 
it, God hath ſo tempered the Body together, that i 
Members ſhould have the ſame Care one for anothy 
v. 25 So that whether one Member ſuffer, all tk 


AU, 


— 


ed, (or affected with any Good) all the Meni 
rejoice and ſympathize] with it, v. 26. 
is mutual Accord, Conſent and Sympa 
of the Members, there is no Reaſon to doubt (1) 
is made by the Commerce of the Nerves (2), a 
their artificial Poſitions, and curious Ramifq 
tions throughout the whole Body, which is adn- 
rable and incomparable, and might deſerve ; 
Place in this Survey, as greatly and manifh 
ſetting forth the Wiſdom and Benignity of tt 
great Creator; but that to give a Deſcriptn 
thereof from the Origin of the Nerves in th 
Brain, the Cerebellum and Spine, and fo throw 
every Part of the Body, would be tedious, al 
= ls 


is, BY had © © . 


Py kad 


| way rrarro 


I ____—_— 


— 


(2) Tria propoſita ipſi Nature in Nervorum diftributine ſt 
runt. 1. Ut ſenſorits inſtrumentis Senſum impertiret. 2. U. 
motorits tum. 3. Ut omnibus aliis [ partibus ] daret, u f 
fi dolorem adferrent, dignoſcerent. And afterwards, Si qi 
in diſſectionibus ſpectauit, conſideravitque juſtene, an ſecus M. 


ſed aliis quidem liberalius, aliis vero parcius, eadem cum Ht 
pocrate, velit nolit, de Natura omnino pronunciabit, qui u 
ſcilicet ſagax, juſta, artificioſs, animaliumgue provids 
Galen, de uf. part, L. F. c. 9. | 
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Y. 
MM iotrench too much upon the Anatomiſt's Pro- 
vince: and therefore one Inſtance ſhall ſuffice for 
19 N of the whole; and that ſhall be (what was 
WF promiſed before, (3), the great Sympathy occaſio- 
ned by the Ffrb Pair of Nerves; which I chuſe 
to Inftance in, rather than the Par vagum, or 
ceny other of the Nerves; becauſe although we 
may have leſs variety of noble Contrivance and 
rt, than in that Pair, yet we ſhall find enough 
bor our purpoſe, and which may be diſpatched 
in fewer words. Now this Fifth Conjugation of 
Neves is branched to the Ball, the Muſcles and 
"a Glands of the Eye; to the Ear; to the Jaws, 
the Gums, and Teeth; to the Muſcles of the 
lips (4); to the Tonſils, the Palate, the Tongue, 
auc che Parts of the Mouth; to the Precordia al- 
s, in ſome meaſure, by inoſculating with one 
, of its Nerves; and laſtly, to the Muſcles of the 
Face, particularly the Cheeks, whoſe ſanguife- 
A rous Veſſels it twiſts about. 
1 From hence it comes to paſs, that there is a 
1 eat Conſent and Sympathy (5) between theſe 
9 arts; ſo that a Guſtable Thing ſeen or ſinelt, ex- 
cites the Appetite, and affects the Glands and 
Poarts of the Mouth; that a Thing ſeen or heard, 
18 | that 
lis — | — — 


3 Book 4. Ch. g. 
(4 Dr. : Willis gives the Reaſon, cur mutus Amaſignum 
denla labiis impreſſa, tum pracordia, tum genitalia afficiendo, 
amorem ac libidinem tam facile irritant, to be from the con- 
ſent of thoſe Parts, by the Branches of this 5th Pair. Nerv. 
Deſcr C. 22. = 

And Dr. Sachs judges it to be from the Conſent of the La- 
bia Oris cum Labiis Uteri, that in April, 1669. a certain 
breeding Lady, being;affrighted with ſeeing one that had ſcabby 
Lips, which they told her were occafjoned by 4 Peſtilential 
Fever, had ſuch like Puſtules brake out in the Lah5's Vrers. 
Ephem. Germ. T. 1. Obſ. 20. | 

(5) Conſult Willis ubj WW 
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that is ſhameful, affects the Cheeks with mode 
Bluſhes; but on the contrary, if it pleaſes and 
tickles the Fancy, that it affects the - Precordi 
and Muſcles of the Mouth and Face with Laugh 
ter; but a thing cauſing Sadneſs and Melancholy, 
doth accordingly exert it ſelf upon the Precordy, 
and demonſtrate it ſelf by cauſing the Glands df 
the Eyes to emit Tears (6), and the Mufcles of 
the Face to put on the ſorrowful Aſpect of Crying 
Hence alſo that torvous ſour Look produced hy 
Anger and Hatred: And that gay and pleaſing 
Countenance accompanying Love and Hope 
And in ſhort, it is by Means of this Communicz 
tion of the Nerves, that whatever affects the Soul 
is demonſtrated (whether we will or no) by 2 
Conſentaneous Diſpoſition of the Præcordia with 
in, and ſuitable Configuration of the Muſcles and 
Parts of the Face without. And an admirak 
Contrivance of the great GOD of Nature this i: 
That as a Face is given to Man, and as P/rny faith 
(5), to Man alone of all Creatures; ſo it ſhouldbe(s 
he obſerves) the Index of Sorrow and Cheerfulneſs, i 
Compaſſion and Severity. In its aſcending Part is lt 


- Brow, and therein a Part of the Mind too. Thereut i 


we Deny, therewith we Conſent. With this it is u 
ew our Pride, which bath its Source in another Platt, 
but here its Scat In the Heart it hath its Birth, 
but here it abides and dwells; and that becauſe i 
could find no other Part throughout the Body highs 


or more croggy (8), where it might reſide alone. 1 
us 


— 1 


(6) Tears ſerve not only to moiſten the Eye, to clean 11 
brighten the Cornea, and to expreſs our Grief; but alſo to ale 
viate it, according to that of Viyſſes to Andromac be, in Seneca 
Troas, v. 762. | | 
Temtus moramque dabimus, arbitrio tao 

Implere lachrymis : Fletus arumnas levat. 

(7) Plin. Nat. Hiſt. L. 11. c. 37. 

di) Nibil alrins fimul abruprinſque invenit- (y 
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Thus 1 have diſpatched what I ſhall remark: 
concerning the Soul and Body of Man. There 
are divers other things which well deferve a | N 
place in this Survey; and theſe that I have ta- 65 
ken notice of deſerved to have been enlarged yp- 

on: Buf. what hath been ſaid, may ſuffice for a 

Taſte and Sample of this admirable Piece of God's iy. 
Handy-work; at leaſt ſerve as a Supplement to 
what others have ſaid before me. For which 

reaſon I have. endeavour'd to ſay as little wit- 

tingly as I conld of what they have taken no- 

C tice of, except where the Thread of my Diſcourſe 

laid a Neceſſity upon me. 


— 


— — 


CHAP. IX. 


Of the Variety of Mens FACES, V oic Es, 
| and HAN D-WRITING. ; 


ERE I would have put an End to my Obſer- 
'vations relating to Man; but that there 
are three things ſo expreſly declaring the Divine 
Management and Concurrence, that I ſhall juſt* 
mention them, although taken Notice of more 
amply by others; and that is, The great Vari- 
ety throughout the World of Mens Faces (1), 
Voices (2), and Hand-writing. Had Man's _— | 

| en 


— —_ 


(1) If the Reader hath a Mind to ſee Examples of Men's - 
Likeneſs, he may conſult Valer. Maximus, (L. 9. c. 14.) con- 
cerning the Likeneſs of Po the Great, and Vibius and Puby 
lieius Libertinus ; as alſo of Pompey the Father, who got the 
_ of Coquus, he being like Menogenes the Cook; with divers 
Others. | 

(2) As the Difference of Tone makes a Difference between 
every Man's Voice, of the 9 Country, yea, Family; So 
3 4 
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been made according to any of the Atheiſtical 
Schemes, or any other Method than that of the 
infinite Lord of the World, this wiſe Variety 
would never have been: But Mens Faces would 
haye been caſt in the ſame, or not a very different 
Mould, their Organs of Speech would have ſound- 
ed the fame, or not ſo great a Variety of Notes, 
and the ſame Structure of Muſcles and Nerve, 
would have given the Hand the ſaine Direction 
in Writing. And in this caſe, what Confuſion 
what Diſturbance, what Miſchiefs would the 
World eternally have lain under? No Security 
could have been to our Perſons; no Certainty, 10 
Enjoyment of our Poſſeſſions (3); no Juſtice be 
tween Man and Man; no Diſtinction between 
Good and Bad, between Friends and Foes, be 
tween Father and Child, Husband and 2 


* — — a 9 
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a different Dialect and Pronunciation, differs Perſons of di- 
vers Countries; yea, Perſons of one and the ſame Country, 
ſpeaking the ſame Language. Thus in Greece, there were 
the Jonick, Dorich, Attick, and Alich Diale&s: So in Great 
Britain, - befides the grand Diverſity - of Engliſh and Scatch, 
the different Counties vary much in their Pronunciation, 
Accent and Tone, although all one and the fame Language, 
And the way of the Grleadites proving the Ephraimites, 
Judg. 12. 6. by the Pronunciation of Sbibboferb, with a Shin, 
or Sibbolerh with à Samech, is well known, So a Lid 
ſaith, the Flemings. prove whether a Man be a Frenchna 
or not, by bidding him pronounce, Acht en tachtentich; 
which they pronounce, Ad en tactentic, by reaſon they can 
pronounce the Aſpirate ch, 

(3) Regi Antiocho unus ex aqualibus nomine Arte 
mon, perquam ſimilis fuiſſe traditur. Quem Laodice, 10 
Antiocbi, interfetto viro, diſſimulandi ſeeleris gratis, in lefuld 
perinde quaſi ij ſum Regem ægrum collocauit.  Adiniſſumg; uni. 
verſum populum, & ſermone ejus & vultu conſimili fefellii: ge 
diderumque homines ab Ant iocho moriemte Laodicem & Natit 
ens ſibi commendari, Valer. Max ib, (4) 
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Male or Female; but all would have been turned 
topſey-turvey, by being expoſed to the Malice of 
the Envious and IIl- natur d, to the Fraud and 
Violence of Knaves and Robbers, to the Forge- 
ries of the crafty Cheat, to the Luſts of the Effe- 
minate and Debauched, and what not! Our 
Courts of Juſtice (4) can abundantly teſtify the 
dire Effects of miſtaking Men's Faces, of coun- 
terfeiting their Hands, and forging Writin 
But now, as the infinitely wiſe Creatar and Ruler 
hath ordered the Matter, every Man's Face can 
diſtinguiſh him in the Light, and his Voice in 
the Dark; his Hand-writing can ſpeak for him 
though abſent, and be his Witneſs, and ſecure 
his Contracts in future Generations, A maniteſt 
as well as admirable Indication of the divine Su- 
per-intendence and Management (5). 


CHAP, 
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(4) Quid Trebellius Calkca! quam aſſeveranter ſeſe Clodium 
tulit / quidem dum de bonis ejut comendit, in centumvirale 
judicium adeo favorabilis deſcendit, ut vix juſtis & quis ſenten- 
tiis conflernatio populi ullum relinqueret locum. In illa tamen quæ- 
ſtione neque calumnie petitoris, neue violentiæ plebis judicantium 
religio ceſſit, Val. Max. ib c. 15. : 

(5) To the foregoing Inſtances of Divine Management, with 
relation to the Political Srate of Man, T ſhall add another thing, 
that I confeſs hath always ſeemed to me ſomewhat odd, but very 
providential, and that is, the Value that Mankind, at leaſt the ci- 
vilized part of them, have in all Ages put upon Gems, and the 
purer finer Metals, Gold and Silver; ſo as to think them e- 
2 unto, and exchange them for things of the greateſt Uſe 

r Food, Cloathing, and all other Neceſſaries and Conveniences 
of Life. Whereas thoſe things themſelves are of very little, if 
any Uſe in Phyſick, Food, Building, or Cloathing, otherwiſe 
than for Ornament, or to miniſter to Luxury; as Suetonius tells 
us of Nero, who fiſhed with a Net gilt with Gold, and ſhod his 
Mules with Silver: But his Wife Poppæia, ſhod her Horſes with 
Gold, Vit, Ver. c. 30. Plin. 27 L. 33. c. 11. So the * 
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Silver Chariot. But Heliagabalus rode in one of Gold, and hat 
his Cloſe-ſtool Pans of the ſame Metal. And Pliny faith, 2 
Coquinaria ex argento Catuus Orator fieri queritur. Ibid. Neither 
are thoſe precious things of greater uſe ro the making of Veſſel, 

and Utenſils (unleſs ſome little Niceties and Curioſities) by 
means of their Beauty, Imperdibility, and DuQllity. Of which 
laſt, the great Mr. Boyle hath among athers, theſe two Inſtances 
in his Efay about the Subtilty of ' Effluviums, ch. 2. Silver, wh 
Didility and Tra#ility are very much inferior to thoſe of Gold, mar, 
by my procutitg, drawn out to ſo ſlender Wire, that — a ſingle 
grain of it amounted to 27 Feet. As to Gold, he demonſtrates it 
poſſible to extend an Ounce thereof, to reach to 777600 Feet, 
or 155; Mile, yea, to an incredibly greater length. 

And as to Gems, the very Stories that are told of their prodi- 
gious Vertues, are an Argument, that they have very little, or 
none more than other hard Stones. That a Diamond ſhould dil 
cover whether a Woman be true or falſe to her Husband' Bed; 
cauſe Love between Man and Wife; fecure againſt Witcherah, 
Plague, and Poiſons 3 that the Ruby ſhould diſpoſe to Cheerful 
neſs, cauſe pleaſant Dreams, change its Colour againſt a Mislor- 
tune ry Sc. that the Sapbire ſhould grow foul, and loſe 
its Beauty when worn by one that is Leacherous ; that the En- 
rald ſnould fly to pieces, if it touch the Skin of any unchaſte 
Perſon in the Act of Uncleanneſs : That the Chryſolite ſhould loſe 
its Colour, if Poyſon be on the Table, and recover it again when 
the Poyſon is off: And to name no more, that the Turcoiſe (and 
the ſame is faid of a Gold Ring ) ſhould ſtrike the Hour when 
hung over a drinking Glaſs, and much more to the ſame pur- 
paſe: All theſe, and many ather ſuch fabulous Stories, I lay, 

Gems, are no great Arguments, that their Vertue is equiv#- 
lent to their Value. Of cheſe and other Vertues, conſult Worm 
in his Maſeum, L.. 1.5. 2. c. 17, Cc. ö 

Bur as to Gems changing their Colour, there may be ſome- 
what of truth in that, particularly in the Turcoiſe laſt mentio- 
ned. Mr. By/e obſerved the Spots in a Turcoiſe, to ſhift their 
Place from one part to another, by gentle degrees. So did 
the Cloud in an Agate-handle of a Knife. A Diamond he wore 
on his Finger, he obſerved to be more illuſtrious at ſome times 


than others: Which a curious Lady told him ſhe had alſo ob- 
ſerved in hers. So likewiſe a tich Ruby did the ſame. Boyle of 
46/51, Reſt in Bodies. | 
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„ 1CRAS..-S.:c _ 
The Concluſion of the Survey of MAN. 


ND now having taken a view of Man, and 
finding every Part of him, every thing re- 
lating to him contrived and made in the very 
beſt manner; his Body fitted up with the utmoſt 
Foreſight, Art, and Care; and this Body (to the 
great Honour, Privilege, and Benefit of Man) 
poſſeſſed by a Divine Part, the Soul, a Subſtance 
made as twere on purpoſe to contemplate the 
Works of God, and glorifie the great Creator ; 
and ſince this Soul can diſcern, think, reaſon, an 
ſpeak; what can we conclude upon the whole 
matter, but that we lie under all the Obligations 
of Duty and Gratitude, to be thankful and obedi- 
ent to, and to ſet forth the Glories of our great 
Creator, and noble Benefactor' And what un- 
grateful Wretches are we, how much worſe than 
the poor Irrationals, if we do not employ the 
utmoſt Power of our Tongue, and all our Mem- 
bers, and all the Faculties of our Souls in the 
Praiſes of God! But above all, ſhould we, who 
have the Benefit of thoſe glorious Acts and Con- 
trivances of the Creator, be ſuch wicked, ſuch 
baſe, ſuch worſe than brutal Fools, to deny the 


Creator (1) in ſome of his nobleſt Works? Should 
| we. 
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(1) It was a pious as well as juſt Concluſion, the ingeni - 
ous Laurence Bellini makes of his Opuſculum de Motu Cor- 
dis, in theſe Words, De Motu Cordis iſthec. equidem 
omni, ſi a rudi intelligenis Hominis tantum conſilii, tantum 
ratiocinii, tantum peritiæ mille rerum, tantum ſcientiarum 
exigunt, ad hoc, us inveniamur, ſeu ad hoe, ut 9 

Poſt- 
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314 The Concluſion. Book v. 
we fo abuſe our Reaſon, yea, our very Senſe, 
ſhould we be ſo beſotted by the Devil, and blin- 
ded by our Luſts, as to attribute one of the beſt 
contrived Pieces of Workmanſhip to blind Chance, 
or unguided Matter and Motion, or any other 
ſuch ſottiſh, wretched, atheiſtical Stuff; which 
we never ſaw, nor ever heard made any one 
Being (2) in any Age ſince the Creation? No, 
Noll 


5 
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peſt quam fatta ſunt ; illum, cujus opera, fabrefafa ſunt hac finguls 
tam vani erimus aique inanes, ut exiſtimemus eſſe conſilii impoten, 
rationis expertem, imperitum, aut ignarum omnium rerum? Quantum | 
ad me attinet, nolim eſſe Rationis compos, fitantum inſudendum miti 
eſſet ad conſequendam intelligemiam earum rerum, quas fabrefacert 
weſcio que Vis, que nibil intelligeret eorum que fabrefaceret; nili 
etenim viderer efſe vile quiddam, atque ridiculum, qui vellem titan 
etatem meam, ſanitatem, & quicquid bumanum eft deterere, nibi 
curare quicquid eft jucunditatum, quicquid lætitiarum, quicquid cm- 
modor um; non divitias, non dignitates; non penas etiam, & vitan, 


| 2 us gloriari poſſem poſtremo inveniſſe unum, aut alterum, & 
0 


rtaſſe me invenifſe quidem ex iis innumeris, que produxiſſet, neſci 
quis ille, qui fine Jabore, fine cura, nibil cogitans, mbil cognoſcens, nn 
anam aut alteram rem, neque dubie, ſed certo produxiſſet innumerat 
innumerbilitates rerum in hoc tam immenſo ſpatio corporum, ex quibus 
tatus Mundus compingitur. Ab Deum immortalem Video preſens 
numen tuum in biſce tam prodigioſis Generationis initiis, © in 4. 
tiſima eorum contemplatione ' defixuus; neſcio quo efire-admiration! 
cincitor, & quaſi divine furens "cohiberi me minime poſſum quis 
elecla mem. n 1 

Magnus Demmus ! Magnus Fabricator Hominum Deus ! Magnus 


 alqie Admirabilis! Cenditor rerum Deus quam Magnus es], Bellin, 


de Mot. Cord. fin. 

(2) Hoe | i. e. mundum effici ornatiſſimum, & pulcherrimum 
ex concu ſione fortuita ] qui exiftymar-frere pornyſſe, non inrelig 
cur non idem putet, fi innumerabiles unius, & viginti forme liters 
rum, vel auree, vel qual:ſlrber,” aliquo' conjiciamur, piſſe ex bis in 
terram excuſſis annales Ennii ut demiceps legi poſim, effict, &c. — 
Quod fi Mundum efficere poreft concurfus Atomorum, cur porticum, cif 
tempium, cur domum, cur arbem non poteſt? Que ſunt minus operoſa, 
& multo uidem faciliora. Cicero de Nat. Deor, L. 2. c. 37. 


(1) 
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Nol But like wiſe and unprejudiced Men, let us 
with David ſay, Pſalm 139. 14. (with which 1 
conclude) I will praiſe thee, for I am fearfully and 
wonderfully made ; marvellous are thy Works : and that 
my Soul knoweth right tell. 

Having thus made what (conſidering the Copi- 
ouſneſs and Excellence of the Subject) may be cal- 
led a very brief Survey of Man, and ſeen ſuch ad- 
mirable Marks of the Divine Deſign and Art; let 
us next take a tranſient View of the other inferi- 
our Creatures; and begin with QUVADRVUPEDS. 


Book VI. 
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CHAP. I. 
Of their Prone Poſture. 


N taking a View of this Part of the Ani. 
I & mal World, fo far as the Structure of 
=" their Bodies is ' conformable to that of 
Man, I ſhalt paſs them by, and only 
take notice of ſome Peculiarities in them, which 
are plain Indications of Deſign, ' and the Divine 
Super-intendence and Management. And, 1, The 
moſt viſible apparent Variation is the Prone Poſture 
of their Body. Concerning which, I ſhall take no- 
tice only of Two Things, the Parts miniſtring 
thereto; and the Uſe and Benefit thereof. 

I. As for the Parts, tis -obſervible, that in all 
theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture; as thoſ# in Man are to his 
ere& Poſture: And what is farther obſervable alſo, 
is that the Legs and Feet are always admirably 
fuited to the Motion and Exerciſes of each Aut 
mal: In ſome they are made for Strength only, 
to ſupport a vaſt unweildy Body (1); in _ 
Y ; | t ey 


— — 


22 — 
— 


(1) The Elephant being a Creature of prodigious Weight, 
the largeſt of all Animals; Pliny faith, hath its Legs accordingly 
made of an immenſe Strength, like Pillars, rather than Legs. 0 
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they are made for Agility and Swiftneſs (2), in 
ſome they are made for only Walking and Run- 
ning, in others for that, and Swimming too (3); 
in others for Walking and Digging (4); and in 
others for Walking and Flying (5): In ſome they 


are made more lax and w for the plainer 
Lands; in others rigid, ſtiff, and lefs flexible (©), 


a. * 


— 


(2) Deer, Hares, and other Creatures, cemarkable for Swift- 
neſs, have their Legs accord 8 but withal ſtrong, and 
every way adapted to their Swiftneſs. | 

(3) Thus the Feet of the Orter are made, the Toes 4 
all conjoyned with Membranes, as the Feet of Geeſe an 
Ducks are. And in Swimming, it is obſervable, that when 
the Foot goes forward in the Water, the Toes are Cloſe; 
but when backward, they are ſpread out, whereby they 
more forcibly ftrike the Water, and drive themſelyes for- 
ward, The ſame may be obſerved alſo in Ducks and Geeſe, 


(oe. 

Of the Caſtor or Beaver, the French Academiſts ſay, The 
ſirudure of the Feet was very extraordinary, and ſuffuienly 
demonſtrated, that Nature hath deſigned this Animal to live in 
the Water, as well as upon Land. For although it bad Four 
Feet, like Terreſtrial Animals, yet the hindmoft ſeemed more 
proper to ſwim than wall with, the Five Toes of which they 
were compos d, being joined together like thoſe of a Gooſe by a 
Membrane, which ſerves this Animal to ſwim with. But the 
Fore-ones were made otherwiſe, for there. was no Membrane 
which held thoſe Toes joined together : And this was requiſite for 
the Conveniency of this Animal, which uſeth them as Hands like 
a Squirrel, when he eats. Memoirs for a Nat. Hiſt. of Anj- 
mals, pag. 84. | ED 
 _ (4) The Mole's Feet are a remarkable Inſtance, 

(5) The Wings of the Bat are a prodigious Deviation from 
Nature's ordinary Way. So tis in the Virginian Squirrel, 
__ Skin is extended between the Fore-Legs and its 

Ye | 
(6) Of the Legs of the Elk, the French Academiſts ſay, 
Although ſome Authors report, that there are Elks in Moſco- 
via, whoſe Legs are jointleſs ; there is great Probability, that 
this Opinion is founded on what is reporzed of thoſe Elks of 
Moſcovia, as well as of Cæſar's Alce, and Pliny's Machlis, 
that ibey baue Leg, ſo ſtiff and inflexible, that they do run 


ke 


„ 
11 3 


* 338 The Poſtare of Quadrupeds. Book VI. 
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for traverſing the Ice, and 1 Precipices gf 
the high Mou tains. (); in Tome they ar 
Kit Ay and. hard | Hoofs, ſome whole, — 


cleft; in others with only a callous Skin. In which 
latter, tis obſervable that the Feet are compoſed 


of Toes, ſome ſhort for bare- going; ſome o 
to ſupply the Place of a Hand (8) ; ſome — 
ed with long and ſtrong Talons, to catch, hold 
and tear the Prey; ſome fenced only with ſhort 
Nails, to confirm the Steps in Running and 


« Walking. 


2. As the Poſture of Man's Body is the fitteſt 
for a Rational Animal, fo is the Prone Poſture 
of Quadrupedt the. moſt uſeful and beneficial to 
themſelves, as alſo moſt ſerviceable to Man. 


For they are hereby better made for their gaths 


ring their Food, to purſue their Prey, to leap, 


to climb, to ſwim, to guard themſelves againſt 


their Enemies, and in a word, to do whatever 
may be of principal Uſe to themſelves; as alſo 
they are hereby rendered more uſeful and ſervice 
able to Man, 5 carrying his Burdens, for tilling 
his Ground, yea, even for his Sports and Diver- 


And 


. * 1 
— — — — — — — 


Ice without ſlipping 5 which is a Way that is reported that they have u 


ſions. 


ſave themſelves from the Wolves, &c. ibid. p. 108. 


(7) The common tame Goat (whoſe Habitation is generally 
Mountains and Rocks, and who delighteth to walk on the 
Tops of Pales, Houles, (Fc. and to take great and ſeemingly dan- 
gerous Leaps) I have obſerv'd, hath the Joints of the Legs 
very ſtiff and firong, the Hoof hollow underneath, and its Edges 
ſharp. The like, I doubt not, is to be found in the Wild Goat, 


. Conſidering what Dr. Scheucher hath ſaid of its climbing the 


moſt dangerous Craggs of the Alps, and the Manner of heir 
hunting it. vid, Ter. Alpin. 3. p. 9. 
) Thus in Apes and Monkeys, in the Beaver before, and 
divers others. | 
l (0 


And now I might here add a Survey of the excel ' 


lent Contrivances of the Parts mimftring to this 
Poſture of the Four-footed Animals, the admirable 
Structure of the Bones (9), the Joints and Muſcles ; 
thejr various Sizes and Strength ; their commodious 
Lodgment and Situation, the nice Aquipoiſe of 
the Body, with a great deal more to the ſame pur- 
poſe. But I ſhould be tedious to inſiſt minutely 


upon ſuch Particulars, and beſides, I have given a 


Touch upon thefe kinds of Things, when I ſpake 
of Man. 

Paſſing by therefore many Things of this Kind, 
that might deſerve Remark, I ſhall only conſider 
fome of the Parts of Quadrupedt, differing from 
what is found in Man (to), and which are mani- 
feſt Works of Deſign. 


CHAP. II. 
Of the Heads of QUaDRuPEDs 
II is remarkable, that in Man, the Head is 


of one ſingular Form; in the Four-footed 
| Race, 


(9) It is a fingular Provifion Nature hath made for the 
Strength of the Lion, if that be true, which Galen ſaith is 
reported of its Bones being not hollow (as in other Animals) 
but ſolid. Which Report he thus far gonfirms, thac moſt of the 
Bones are ſo; and that thoſe in the Legs, and ſome other Parts, 
have only a ſmall and obſcure Cavity in them. Vid. Galen. de 
UV). Pars. L. 1I. c. 18. | | 3 

(10) Theſe Sorts of Differences in the Mechaniſm of Animals, 
upon the Score of the Poſition of their Bodies, occur ſo often, that 
it would be 10 mean Service to Anatomy ——— if any one 
would give us a Hiftory of thoſe Variations of the Parts of Animals, 
which ſpring from the different Poſtures of their Bodies. Drake 
Anat, V. 1. B. 1. C. 17. ; | 


(i) 
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Race, as various as their Species. In ſome ſquzy 

- and large, ſuitable to their flow Motion, Fog 
and Abode; in other leſs, flender, and ſharp, 2 
greeable to their ſwifter Motion, or to make ther 
Way 40 * — (1 q or Habitation unde 
Ground (2). But paſſing by a great many Obſa 
vations that might be made of this kind, I ſhall 
ſtop a little at the Brain, as the moſt conſiderah] 
Part of this part of the Body, being the great 
Inſtrument of Life and Motion in 2wuadrupe, 
as tis in Man of that, as alſo in all Probability 
the chief Seat of his immortal Soul. And x: 
—— it is a remarkable Difference, that in 
Man the Brain is large, affording Subſtance and 
Room for ſo noble a Gueſt; whereas in 2xadry 
peds, it is but ſmall. And another Thing no leſs u 
inarkable, is the Situation of the Cerebrum and 
 Cerebellum, or the greater or leſſer Brain, which 

I ſhall give in the Words of one of the moſt erad 
Anatomiſts we have of that Part (3) : © Since, 

* faith he, God hath given to Man a lofty 

I “ Countenance, to behold the Heavens, and 
= * hath alſo ſeated an immortal Soul in the Brain, 
| * capable of the Contemplation of heavenly 
4 Thing; 


—— ——_ 
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(1) Thus Swine, for Inftance, who dig in the Earth for Roots 
and other Food, have their Neck, and all Parts of their Heal 
very well adapted to that Service. Their Neck ſhort, braum, 
and ſtrong ; their Eyes ſet pretty high out of the Way; heir 
Snout long; their Noſe callous and ftrong; and their Senſe of 
Smelling very accurate, to hunt out and diſtinguiſh their Food 
in Mud, under Ground, and other the like Places where it lie 
concealed, 
(2) What hath been ſaid of Swine is no leſs, rather mote 
remarkable in the Ahle, whoſe Neck, Noſe, Eyes and Es 
; areall ited in the niceſt Manner to its ſubrerrancous Way of 


M (3) ome Cerebr. Anat. cap. 6. Cumque buic Deus os ſubline 
it, &c. 
(4 
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„Things; therefore as his Face is erect, ſo the 
« Brain is ſet in an higher Place, namely, above 
« the Cærebellum and all the Senſories. But in 
„ gBrutes, whoſe Face is prone towards the Earth, 
« and. whoſe Brain is incapable of Speculation, 
the Cærebellum, (whoſe Buſineſs it is to miniſter 
to the Actions and Functions of the Pracordia, 
© the principal Office in thoſe Creatures) in them is 
„ ſituated in the higher Place, and the Cere- 
* rum lower. Alſo ſome of the Organs of Senſes 
as the Ears and Eyes, are placed, if not above 
* the Cerebram, yet at leaſt equal thereto. 

Another Convenience in this Poſition of the 
Cerebrum and Cerebellum, the laſt ingenious Anato- 
miſt (4) tells us is this, In the Head of Man, 
* ſaith he, the Baſe of the Brain and Cærebell, yea, 
* of the whole Skull, is ſet parallel tothe Horizon; 
* by which Means there is the leſs Danger of the 
* two Brains joggling, or flipping out of their 
Place. But in Quadrupeds, oe Head hangs 
* down, the Baſe of the Skull makes a right An- 
* gle with the Horizon, by which Means the 


* moſt; ſo. that one would be apt to imagine the 
*© Cerebell ſhould not be ſteady, but joggle out 
* of its Place. To remedy which Inconvenience 
* he tells us, And leaſt the frequent Concuſhons 
ok the Cerehell ſhould cauſe a Fainting, or 
* diſorderly Motion of the Spirits about. the 
* Precordia, therefore by the Artifice of Nature, 
* ſufficient | Proviſion is made in all; by © the 
dura Meninx cloſely encompaſſing ' the Cerebel- 
lum; beſides which, it is (in los / GNP 

15 * with 
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(4) Id. paulo poſts Is capize bumanb Cerebri & Cc: ebelli, Ke, 


„Brain is undermoſt, and the Ce#ebe!! upper- 
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with a ſtrong bony "Fence; and in others, 2 
* the Hare, the Coney, and ſuch leſſer Quads, 
_ © peds, a part of the Cerebell is on each fide tence 
< with the Os perroſum © So that by this double 
* Stay, its whole Maſs is firmly contained within 
* the Skull. (Yes yl 
Beſides theſe Peculiarities, I might take notice 
of divers other Things no leſs remarkable, as th: 
Nictitating Membrane of the Eye (5), the different 
_ Paſſages of the Carotid- Arteries (6) through th 
Skull, their Branching into the Rete Mirabile ()) 


* 9 


- (5) See Book 4. Ch. 2. Note 332 1 |} 

(5) Arteria carotis aliquanto e in bomine quam in ali 
quovis animali, Calvariam ingreditur, ſcil. juxta illud foramen, pr 
quod ſinus lateralis in Venam jugularem defirurus cranio elabitw; 
nam in caters bæc arteria fub extremitate, ſeu proceſſu cue of 
petraſi, inter cranium emergit: verum in capite human, cad-n, 
ambage longiori circumducta (ut ſangainis torrens, priuſpun 
ad cerebri oram appe lit, fradto impetu, leniui & P 
fluar ) prope ſpetum ab ingreſſu ſinus lateralis factum, Caltuis 
Safin attingit ; G& in majorem cuutelam, tunita inſiher 
2 craſſiore inveſtitur. And ſo he goes on to ſhen 
the Conveniency of this Guard the Artery, bath, and it 
Paſſage to the Brain, and then ſaith, Sj bujuſmodi confi 
tonis ratio inquiritur, facile occurrit, in capite humano, abi gr. 
neroſt affetus, & mazni arimorum impetus ac ardores excitantur, 
ſanguinis in Cereiri oras dppulſum debere eſſe liberum & expe 

„Nc.  Atque boc quidem reſpectu differs Homo a pleriſur 
Bruts, quibus, Arteria in mille ſurculs diviſa, ne ſangunen 
Meniore ah eo, aut citatiore, quam par eſt, curſu, ad cerebrin 
evebat, Pleʒus Retiformes-' conflituit, quibus nempe efficitur, 1 
ſanguis tardi admodum, lenique C æquabili fere ſtillicidio, in & 
rebrum illabatur. And then he goes on to give a farther Ac 
count of this Artery, and the Rete mirabile in divers Creatures 
willis ibid. cap. 8. TW C901 

(7) Galen thinks the Rete mirabile is for concocting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions zporeidies “z are for elaborating the Seel. 
De VU). Part. L. 9. c. 4. This Rete is much more col. 
ſpicuous in Beaſts than Man; and as Dr. Willis well judge, 
ierves, 1. To bridle the too rapid Incurfion of the wo 
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the different Magnitude of the Nates, and ſome 
— Parts of the Brain in Beaſts, quite different 
from what it is in Man: But the Touches already 
give, may be Inſtances fafficzent to prevent my 


ing, tedious in inlatging upon theſe admirable 
— — 4 arr — —_—_—— — — _R 
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principal Part of the Body, but yet a good 
Inſtance of the Creator's Wiſdom and. Deſign, 
inaſmuch as in Man it is ſhort, agreeable to the 
Erection of his Body; but in the Four-footed 


Tribe it is long, an erable to the Length of the 


Legs (i); and in dome of thele long, and leſs 
— — —d _ — ene mean 


into the Brain of thoſe Creatures, whoſe Heads. hang. down 
much. 1. To ſeparate ſome of the ſuperduous ſerous Parts of 
the Blood, and ſend them to, the Salivat Glands, before the 
Blood enters the Brain of thoſe. Animals, whoſe Blood is natu- - 
rally of a watety Conſtitution... 3- Toobviate any Obſtructions 
that may happen in the Arteries, by giving a free Paſſuge 
through other Veſſels, when ſame are ſtopped, . | 
In Qugadrupeds, as the Carotid Arieries are branched into. 
the Rete mirabile, for the bridling the too rapid Current 
of the Blood into the Brain 3 ſo the Vertehral Arteries, are, 
de ir their Entrance into the Skull, bent into an acuter Ab- 
pe.thap in Man, which is 4 wiſe Proviſion for the ſame 
(1) It is very remarkable. that in all the Species of Qua- 
drapeds, this Equality holds, except only the Elephant; and 
that there ſhould be a ſufficient ſpzcial Provifion made for 
that Creature, by its Probaſ is or Funk. A Member ſo admi- 
tably contrived, ſo cuticully - wrought, and, with ſo great 
Ability and Re:dineſs, * by that unweild y Crea-. 
; 4 tur 


ſtrong, ſerving to carry the Mouth to the Ground; 
in others ſhorter, brawny and ſtrong, ſerving t, 
dig, and heave up great Burdesns (2). 

But that which deſerves eſpecial Remark, i; 
that peculiar Proviſion made in the Necks of all 
or moſt granivorous Quadrupeds, for the perye. 
tual holding down their Head in gathering thei 
Food, by that ſtrong tendinous and inſenſible Jh. 
neuroſis, or Logan (3) braced from the Head to 
the Middle of the Back. By which means th: 
Head, although heavy, may be long held down 
without any Labour, Pain, or Uneaſineſs to the 
Muſcles of the Neck, that would otherwiſe be 


wearted by bang ſo long put upon the Stretch. 
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ture to all its ſeveral Occaſions, tliat 1 take it to be a mani 
Inſtance "of the Creator's Workmanſhip ; ſee its Anatomy in 
Dr. A. Moulen's Anas. of the Elephant, p. 33. As alſo in Mr. Blair's 
Account in Phil. Tranſ. No. 326. 
--- Aliorum-ea eſt humilitas nt cibum terreſtrem roſtrit facile cn- 
ringant. Que autem altiora ſunt, ut Anſeres, ut Cygni, ut Gruts, 
wt Camell, adjuvimur proceritate roll rum. Manns etiam data Ele- 
Pbantis, quia propter magnitudinem corporis difficiles aditus habelun 
ad paſtuns, Cic. de. N. D. L. 2. 97 | 
Qnod i animalibus quæ pedes habent fiſos in digitos, Collm 

brevins © fit fiftum, quam ut per "ipſum Cibum ori admovere 
aue ant: iis vero que ungulas habent ſolidas, aut bifidas, longius, 
ut prone atque inclinantia paſci queant, Qui- id etiam opus un 
fit Artificis utilitazis memoris ? Ad bac quod Grues. ac Cine, 
cum crura baberent longiora, ob cam cauſam Roſtrum etiun 
magnum, & Collum longiss habutrint. Piſces autem neque 
Collum penitus habnere, utpote qui neque Crura babent, (ul 
ys _ id etiam eſt admirandum? Galen; de U.. pat 

+I. G 8. 

(2) As in Moles and Swine, in Ch. 2. Note 1. 

(3) Called the Whiteleath:r, Packhwax, Taxwax, and Fir 
AX. | . | 


# - 


(1) 
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re. 
Of the STOMACHS of QUADRUPEDS, 


ROM the Neck, let us deſcend to the S:9- 
mach, a Part, as of abſolute Neceſſity to the 
Being, and Well-being of Animals, ſo is in the 
ſeveral Species of Quadrupeds fized,-' contrived, 
and made with the utmoſt Variety and Art. 
(1) What Artiſt, what Being, but the infinite 
Conſervator of the World, could fo well adapt, 


every} Food to all the ſeveral Kinds of thoſe . 


grand Devourers of it! Who could fo well ſute 
their Stomachs to the Reception and Digeſtion 
thereof; one kind of Stomach to the Carnivorous, 
another to the Herbaceous Animals ; one fitted to 
digeſt by bare Maſtication ; and a whole ſet of 
Stomachs in others, to digeſt with the Help of Ry- 
mination! Which laſt Act, together with the Appa- 
ratus for that Service, 1s ſo peculiar, and withal 
ſo curious an Artifice of Nature, that it might 
juſtly deſerve a more particular Enquiry ; but ha- 
ving formerly mentioned it (2), and Jeſt I ſhould 
be too tedious, I ſhall paſs it by. . 

| | CHAP. 


— * __ 


(1) The peculiar Contrivance and Make of the Drom-dary's 
or Camel's Stomach, is very remarkable, which I will give 
from the Periſien Anatomiſts : At the Typ of the Second [of the 
4 Ventricles] there were ſeu:ral ſquare Holes, wiich were the 
Orifices of about 30 Cavities, made like Sacks placed between 
the mo Membranes, which do compaſe the Subjflance of this 
Ventricle. The View of theſe Sachs mid? u; ti thick that they 
might well be the Reſeruatiries, where Pliny ſaith, that Camels di a 
lng time keep the Water, which they drin in great Abundance 
10 ſupply the Wants th reof in the dry Deſurts, &c, vid. die- 
moirs, Cc. Anat. of Dromedary, p. 39+ Sce allo Peer, A.- 
col, L. 2. c. 3. . 

2. Book 4. ch. 11. Ty 
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Of the HEART of QUADRUPEDs. 


| * this Part there is a notable Pr found 
1 tween the Heart of Man and that of Beaſt 
concerning the latter, of which I might take no 
tice. of the remarkable Confirmation of the 
Hearts of . Amphibious Quadrupede, and their 
Difference from thoſe of Land-Animals, ſom: 
having but one Ventricle (1), ſome. three (2), 
and ſome but two (like Land-Animals) but then 
the Foramen ovale therewith (3). All which may 
be juſtly eſteemed as wondertul, as they are ei. 
cellent Proviſions for the Manner of thoſe Ani. 
mals living. But I ſhall content my ſelf with bar: 

; x , 7. 9 3 Hints 
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(..) Frogs are generally thought to have but one Yentricle it 
their Hearts. Sis WS Da 15 Fi 
' (2) The Tortoiſe hath three Ventricles, as the Pariſian A- 
demiſts in their Memoirs affirm. *' Beſides theſe two Ventricles 
before ſpoken of] which were in the binder Part of the Heat 
which faceth the Spine; there war, ſay they, a third in the Fort 
Part, inclining a little towards the Rigbt- hide, &c. Memoirs, G.. 
p. 259. But Mr. Buſſiere charges this as a Miſtake in thoſe in- 
genious Gentlemen, and aſſerts there is but one Ventricle in the 
Torwiſe's Heart. See his Deſcription: of the Heart of the Lart- 
Tortoiſe, in Philoſ. Trarſa#. No. 328. 1 N 

(3) The Sea-Calf is ſaid by the French Academiſts, to have 
this Proviſion, and their Account of it is this: Its Hart 21 
round and flat. Its Vemricles appeared very large, and its Au icli 
jmall. Underneath the great Aperture, through which the 
Trunk of the Vena Cava conveyed the Blood into the right Ventriclt 
of the Heart, there was another, which penetrated into the Artern 
Venofa, ard from therce into the left Ventritle, ana afterwards in: 
the Aorta. This Hile- called the Foramen Ovale in the Fat, 
makes the Anaftomoſis, by the Means of which, the Blo'd get 
jrom the Cava into the Aorta, without paſſing through the £19% 
French Anatomiſts p. 124, 1 60 
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Hints of theſe Things, and ſpeak only of two Pe- 
culiars more, and that but briefly. | 
One is the Situation of the Heart, which in 
Beaſts, is near the Middle of the whole Body; in 
Man, nearer the Head (4) The Reaſon of which 
I ſhall give from one of the moſt curious Anato- 
miſts of that Part (5). Seeing, ſaith he, the 
4 Trajection and Diſtribution of the Blood de- 
* pends wholly on the Syſtole of the Heart, and 
* that its Liquor is not driven of its own Nature 
* ſo readily into the upper Parts as into Veſſels 
* even with it, or downwards into thoſe under it: 
© If the Situation of the Heart had been further 
* from the Head, it muſt needs either have been 
* made ſtronger to caſt out its Liquor with great- 
* ex Force; or elſe the Head would want its due 
* Proportion of Blood, But in Animals that have 
* a longer Neck, and which is extended towards 
their Food as it were, the Heart is ſeated as far 
* from the other Parts; and they find no Incon- 
* venience from it, becauſe they feed with their 
* Head for the moſt part hanging down; and fo 
* the Blood, as it hath farther to goto their Head 
than in others, ſo it goes a plainer and often a 
* ſteep Way (6). _ 
| e 


oY 
* 


(4) Ti Ts Kapdiay met 7 picor malw bv * Ar3pamre. Arift 
Hiſt. An. L. 2. c. 17. 

(5) Dr. Lower, de Code, c. 1. 

(6) I might have mentioned another wiſe Proviſion from the 
ſame Author, which take in his own Words; In Viuls & Equus, 
imo pleriſque ali animalibus majoribus, non ſolas propagines a Ner- 
v9 ſexti pars ut in Homine, ſed etiam plurimas a Ner- 
v) intercaſtali, ubi rea cor tranſit, cor acc:dere, im in parenchy- 
ma ejus dimitti: & hoc ideo a Natura quaſi ſubſidium Brutis com. 
paratum, ne capita que terram prona ſpeciant, non ſatis facile aut 
copioſe Spiritus Animales impe, tirent. Blaſii Auat. Animal. Par. 1. 
c 4+ ex Lowero, de Corde, 


Y 4 (7) 
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The other peculiar Matter is, the faſtning (I for. 
merly mentioned) which the Cone of the Pericar- 
dium hath in Man to the Diaphragm (7), whereas in 
Il 2uadrupeds it is looſe. By which Means the 
Motion of the Midriff, in that neceſſary Act of Re. 
ſpiration, is aſſiſted both in the upright Poſture, of 
Man, as alſo in the prone Poſture of Quadrupedt 
(8), which would be hindred, or rendred more 
difficult, if the Caſe was otherwiſe - Which muſt 
needs be the Effect of Wiſdom and Deſign, and 
© that Man was intended by Nature to walk ere; 
“ and not upon all-Four, as Quadrupeds do: Ty 
expreſs it in the Words of a great Judge in ſuch 
Matters (9). | 5881 
. C HAD 


— — 
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TT Diephragmatis circulo nerves firmitey adberer { Pericardi 
um] quod Homin ſinzulare; nam ab eo in Canibus & Simi 
diſtat, item in aliis animalibus omnibus. Bartholin. Anat, I. 2 


C. 5. 

ia Finalem cauſam quod attinet, — cum erectus fit Homini 
inceſſus atque figura, eoque facilins abdominis vi ſcer i ſuo pondere 
deſcendant, mirore Diaphragmatys nixu atque Syſtole ud Inſpira- 
tionem opus eft ; porro, cum in Exſpiratione pariter neceſarium 
fit Diaphragma relaxari, cum capſula cordis onnino con- 
nectendum fuit, in Homine, ne forte, quamdiu erefus incedit, al 
Hepars aliorumque viſcerum appenſorum pondere deorſum aden de- 
primeretur, ut neque Pulmo ſatis concide/e, neque Exſpiratio 4e. 
buo modo peragi potuerit. Quocirca in Qnadrupedibus, ubi 4. 
dominis viſcera in ipſum Diaphragma incumbunt, ipſumque in pelly 
ris cavitatem ſuo pondere impellunt, iſta part ium accretio Erſji- 
ration! quidem inutilis, Tiſpiratigni autem debitam Diaphra;- 
__ r impedi endo, pol incommoda ſuiſſet. Lower, 
10. P · « 4 ; 7 

(9) Dr. Tyſon's Anat. of ibe Orang Outang in Ray's Wiſd. o 
God, P. 262. ' 4 : 
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e e 
of the Difference bet ween M AN and Qu 4 
© DPRVPEDS ia the Nervous Rind. 


Here is only. one Difference more between 
Man and Quadrupeds that I ſhall take no- 

tice of, and that is the Nervous Kind: And be- 
cauſe it would be tedious to inſiſt upon many 
Particulars (1), I ſball, for a Sample, inſiſt chiefly 
upon one, and that is, of Nature's prodigious Care 
for a due Communication and Correſpondence 
between the Head and Heart of Man, more than 
what is in the four-footed Tribe. For this Pur- 
oſe, beſides the Correſpondence thoſe Parts have 
y Means of the Nerves of the Par vagum (com- 
mon both to Man and Bœaſt) there is a farther 
and more ſpecial Communication and Correſpon- 
dence occaſioned by the Branches) (2) of the 
Intercoſtal Pair ſent from the Cervical Plexus to the 
Heart, and the Pracocdia By which means the 
Heart and Brain of Man have a mutual and very 
1Nt1- 


I —_— 


(1) Amongſt theſe I might name the Site of the Nerves pro- 
ceeding from the Medulla Spinalis, which Dr. Dorer takes no- 
tice of. In Beaſts, whoſe Spine is above the reſt of the Body, 
the Nerves tend directly do nwa. us; but in Man, it being ere, 
the Nerves ſpring out of the Spine, not at Right, but in Oblique 
_ OY and pals alſo in the Body the ſame Way, 

HY OY 

(2) In pleriſq; Brutis tantum bac via (i. e. by the Par va- 
gum) & 1ix omnino per ullos Paris Intercoſtalis neruos, adinys 
ad cor aut Appendicem ejus pateſcit. Verum in H mine, Ner- 
vas Intercoſtalis, preter officia ejus in imo ventre buic cum 
cæteris animalibus communia, etiam ante pedoris clauſtra in- 
ternuncii ſtecialis loco eſt, qui Cerebri & Cordis ſenſa mutua 
ultra citraque refert. Willis Neryor. deſcr. & uſus Cap. 26. 


(3) 
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330 Die Nervous Kind Book VI. 
intimate Correſpondence, and Concern with each 
other, more than is in other Creatures; or as one 
of the moſt curious Anatomiſts and Obſervers of 
theſe things faith (3), © Brutes are as twen 
Machines made with a ſimpler, and leſs ops 
* roſe Apparatus, and endowed therefore with 


© only one and the ſame kind of Motion, or de 


termined to do the ſame thing: Whereas in 
Man, there is a great Variety of Motions and 
© Actions. For by the Commerce of the afors 
« ſaid Cervical Plexus (4) he ſaith, © The Con 
< 'ceptions of the Brain preſently affect the Heart, 
and agitate its Veſſels and whole Appendag, 
< together with the .Diaphragm. From whenc 
the Alteration in the Motion of the Blood, the 
«Pulſe and Reſpiration. So alſo on the contra 


ry, when any thing affects, or alters the 


* Heart, thoſe Impreſſions are not only r:tar 
ted to the Brain by the fame Duct of the 
* Nerves, but alſo the Blood itſelf (its Courſe 
being once changed) flies to the Brain with a 
different and unuſual Courſe, and there agitz 
ting the animal Spirits with divers Impulſes 
* Produceth various Conceptions and Thoughts 
in the Mind. And he tells us, © that hence it 
* was that the ancient Divines and Philoſophers 
too, made the Heart the Seat of Wiſdom ; ; aud 

: e Ce- 


J 
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00 4 "Y Dum hanc atrinſqns ſpeciei diff-remiam perpends, 


ſuccurris animo, Bruta eſſe velut machinas, & c. 


(4) That our great Man was not miftaken, there is grett 
Reafon to imagine, from what he obſerved in diffe&ing 3 
Fool. Beſides, the Brain being but ſmal), he ſaith, Pracipus 
amem diſcriminis nota quam inter illius & vii cordati parte” 
advertimus, hacce erat; nempe quod pradifius Nervi Interct 
Halit Plexus, quem Cerebri & Cordis internuncium & Mimi. 


is proprium dizimus, in Stulto boc valde exilis, & min" 


(5 


Nervorum ſateſ iris patus fuerit. Thid . 2 
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Chap. VI. „ Quadrupeds. 33¹ 
© certainly (faith be) the Works of Wiſdom and 
« Yertne do very" nach depend upon this Com- 
% merce which is between the Heart and Brain: 
And ſo he goeth on with more to the ſame pur- 
poſe. Upon the Account of this Inte#coſtal Con- 
nerce with the Heart, being wanting in Brutes, 
there is another ſingularly careful and wiſe Pro- 
viſion the infinite Creator hath made in them, 
and that is, That by reaſon both the Par vagum 
and the Intercoſtal too, do not fend their Branches 
to the Heart,. and its Appendage in Brutes, 
therefore, leſt their Heart ſhould want a due Pro- 
portion of Nervous Veſſels, the Par vagum ſends 
more Branches to their Heart than to that of 
Man. This as it is a remarkable Difference be- 
tween Rational and Irrational Creatures; fo it is 
as remarkable an Argument of the Creator's Art 
and Care; who altho he hath denied Brute-Ani- 
mals Rein and the Nerves miniſtring thereto, 
yet hath another Way ſupplied what is neceſſary 
to their Life and State. But let us hear the ſame 
great Author's Deſcant upon the Point (5); In- 
* aſmuch, faith he, as Beaſts are void of Dif- 
* cretion, and but little ſubject to various and 
different Paſſions, therefore there was no need 
that the Spirits that were to be conveyed from 
© the Brain to the Pracordia, ſhould paſs two diffe- 
rent Ways, namely, one for the Service of the 
vital Functions, and another for the recipro- 
* cal Impreſſions of the Affections; but it was 
* ſufficient that all their Spirits, whatever Uſe 
they were deſigned for, ſhould be conveyed 
one and the ſame Way. | 


Here 
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(5) Id. ibs cap. 29. In quantum Beſtiæ fprudent ia carent, 
45 vari- diverſiſque paſſi nibu:, &c. Ny 
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Here now in the Nervous Kind we have manic; 
Acts of the Creator's Deſign and Wiſdom, in thi; 
ſo manifeſt and diſtinct a Proviſion for Rationy 
and Irrational Creatures; and that Man was eri 
dently intended to be the one, as the Genus d 
Ruadrupeds was the other. 


CHAP. VI. 
De ConcLus1oN. 


"A ND now ttis time to , pauſe a while, and 

1 reflect upon the whole. And as from the 
Conſiderations in the preceding Book, we have 
eſpecial Reaſon to be thankful to our infinitely 
merciful Maker for his no. leſs kind than wonder- 
ful Contrivances of our Body; ſo we have Rea. 
fon from this brief View I have taken of this la 
Tribe of the Creation, to acknowledge and ad- 
mire the ſame Creator's Work and Contrivances 

in then, F. or we have here a large Family of 
Animals, in every particular Reſpect, curioully 
contrived and made, for that eſpecial Poſture, 
Place, Food, and Office or Buſineſs which they 
obtain in the World. So that if we conſider their 
own particular Happinefs and Good, or Mans 
'Uſe and Service; or if we view them throught 
out, and conſider the Parts wherein they agree 
with Man, or thoſe eſpecially wherein they differ, 
we ſhall find all to be ſo tar from being things 
fortuitous, undeſigned, or any way accidental, 
that every thing is done for the beſt; all wiſely 
contrived, and — fitted up, and eve 


ry Way worthy of the great Creator, r 


Chap. VII. The Concluſion. 333 
that will ſhut his Eyes, and not ſee God (*) in 
theſe his Works, even of the poor Beaſts of the 
Earth, that will not ſay (as Elihu bath it, Job 35. 
10, 11.) Where is God my Maker, who teacheth us 
more than the —_ of the Earth, and maketh us 
wiſer than the Fowls of the Heaven? Of ſuch an one 
we may uſe the Pſalmiſt's Expreſſion, P/al. 49. 12. 
That be is like the Beaſts (+) that periſh. - 
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Deum namque ire per omnes 


Terraſque traftuſque Maris, Cælumque o ofundum. 
Binc Pecudes, Armenta, 8 omne Ferarum. a 
5 5 Virgil Georg. L. 
() Thhs qui nullum omnino Deum eſe dixerunt, non modo 
non Philoſophos, ſed ne -haprines quidem fuiſſe dixerim ; qui, 
mutis. . ex ſolo corpore conſtiterunt, nihil videntes ani- 
nt. 7. Ts 9. 8 1 
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WESODRMAVING briefly, as well as I coul. 
“daiſpatched the Tribe of Nuadrupel, 
nl ſhall next take as brief and trau. 
CSV) ent a View of the Father d Trib. 
ns NS And here | we have another large 
LOCWANSA province to expatiate in, if wefſhoul! 
deſcend to every thing wherein the Workmanſtj 
of the Almighty appears. But I muſt contract m 
Survey as much as may be, and ſhall therefor 
give only fuch Hints and Tonches upon this cur. 
ous Family of Animals, as may ſerve for Sample 
of the reſt of what might be obſerved, 


mu. * 


C HAP. I. 


Of the Mo tio N of Birds, and the Px RT, 
A 8 this Tribe hath a different Motion fron 

that of other Animals; and an Amphibious 
way of Life, partly in the Air, and partly n 
the Land and Waters, ſo is their Body accordingly 
ſhaped, and all their Parts incomparably fitted for I 


that way of Life and Motion; as will be found 
by a curſory View of ſome of. the Particulars 
And the | bees 

1. And moſt viſible thing, is the Shape and 


Make of their Body, not thick and clumſie, but 
col. 
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Chap. I. The Motion and the Parts of Birds. 335 
incomparably adapted to their Flight : Sharp be- 
fore, pterce, and make Way through the Air, 
and then by gentle Degrees riſing to its full Bulk. 
To which we may add, 22 
2. The neat Poſition of the Fearhers through- 
out the 'Bodyy not ruffled, or ' diſcom a 
or placed ſome this, ſome a contrary- Way, 
w e "the Method of Chance; but all 
artificially placed (1) for facilitating the Metion 
of the Body, and its Security at the ſame time 
boy way of Cloathing : And for that End, moſt of 
the Feathers tend backward, and are laid over 
one another in exa@& regular Method, armed 
with warm and ſoft Down next the Body, and 
more ftrongly made, and curiouſſy cloſed nett 
the Air and Weather, to fence off the Injuries 
thereof. To which purpoſe, as alſo for the more 
eaſy and nimble gliding of the Body through. the 
Air, the Proviſion Nature hath made, and the 
Inſtinct of theſe Animals to preex and dreſs their 
Feathers, is admirable ; both in reſpect of their 
Art and Cttrioſity in doing it, and the Oy/-Bag (2), 
Glands, and whole Apparatus for that Service. 
And now having ſaid thus much relating to the 
Body's Motion, let us 3. Survey the grand Inſtru- 


wm. 1 — 8 


82 before, Book 4. Ch. 12. Note 11. 28 

2) Mr. Wilighby ſaith, there are two Glands for the Se- 
efetion of the unctuous Matter in the O- bug. And ſo they 
appear to be in Geeſe. But upon Examination, I find, that 
in moſt other Birds (ſuch at leaſt as I have enquired into) 
there is only one Gland: In which ate divers little Cells, 
ending in two or three larger Cells, lying under the Nip» 
ple of the Oyl-Bag. - This Nipple: is perforated, and being 
preſſed, or draun by the Bird's Bill, or Head, emits the 
liquid Oyl, as it is in ſome Birds, or thicker unctuous Greaſe, 
as it is in others. The whole 0#-Bag is in its ſtructure ſome- 
— conformable to the Breafts of ſuch Animals as afford 


(3) 
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ple of the great Nicety in the Formation of Birds, by the 


ment thereof, the inge. Which as they are priq, 
cipal -Parts, ſo are made with, great Skill, an} 
placed in the moſt commodious Point of the By 
dy (3), to give it an exact Æquipoiſe in that ſub 
tile Medium, the Air. ed 3890 „ 

And here it is obſervable, with what incon- 
parable Curioſity every Feather is made; th 
Shaft exceeding ſtrong, but hollow below, fy 
Strength and Lightneſs ſake; and above, mt 
much leſs ſtrong, and filled with a_Patenchynu x 
Pith, both ſtrong and light too. The Vanes u 
nicely gauged on each Side as made; broad n 
one Side, and narrower. on the other; botli which 
incomparably miniſter to the progreſſive Motion 
of the Bird, as alſo to the Union and Cloſenels 


of the Wing (g.. 1. 8 U ui 
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(3) In all Birds that fly much, or that have the moſt 
occatron for their Wings, it is manifeſt that their Wings are 
placed in the very beſt; part, to ballance their Body in the 
Air, and to give as ſwift a Progreſſion, as their Wings and 
Body are capable of: For otherwiſe we ſhould perceive 
them to reel, and fl} unfleadily; as we ſee them to do, i 
we alter their Mquipoiſe, by cutting the end of one of 
the Wings, or hanging à Weight at any of the extreme 
parts of the Body. But as for ſuch Birds as have as much 
occaſion for Swimming as Flying, and whoſe Wings are 
therefore ſet a little out of the Center of the Bodies grarr 
PA ſee Ch. 3. Note 9. Ard for ſuch as have more occafion 
Diving than Flying, and whoſe Legs art for that Rer 
ſon ſer more backward, and their Wings more forward, (ec 
Ch. 4. Note 9. ; 1 4 
(4) The wiſe Author of Nature hath afforded an Exam 


Nicety obſetved in|/a patt no more conſiderable than the 
Vanes of the Flag-feathers of the Wing. Among others 
theſe two things are obſervable. 1. The Edggs of the en 
terior or narrow Vanes bend downwards, but of the inte: 
rior, wider Vanes upwards 3 by which means they catch, 
hold, and lie cloſe to one another, when the Wing is ſpread} 


ſo that not one Feather may miſs its full Force and 9 
ö 


erer IS _ —»- 


: upon the Air, 


And no leſs exquiſite is the Textrine Art of the 
Plumage' (5) alloy which is ſo curiouſly 3 


= 
= —_— 
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s 24 yet leſſer Nicety is obſerved, and that 
is in the very ſloping the tips the Flag-feathers: The 


Winteriour Vanes being neatly . oped away to a, Point, to- 
in 


wards the outward part of the and tde exteriour 
vanes ſloped towards the Body, at leaſt in many Birds; and 
in the middle; of the Wing, the Vanes being equal, are but 
little ſloped. So that the Wing, whether extended or ſhut, 
is as neatly ſloped and formed, as if conſtantly trimmed with 
a pair of Sciflors. - . | N e 4 

(5) Vince no exact account that I know of, hath been gi - 
ven of the Mechzniſm of the Vares or Webs of the Feathers, my 
Obſervations may not be unacceptable. The Vane conſiſts 
got of one continued Membrane, becauſe if once broken, it 
would hardly be reparable: But of many Lamine, which 
ze thin, ſtiff, and ſomewhat of the nature of a thin Quill. 
Tou ards the. Shaft of the Feather (eſpecially in the Flag. 
feathers of the Wing) thoſe Lamina are broad, c. of 4 
ſemicircular Form; which ſerve for ftrength, and for the 
cloſer ſhutting of the Lamine to one another, when Impul- 
ſes are made upon the Air. Towards the outer part of the 
Vane, theſe Lamine grow flender and taper: On their un- 
der fide they are thin and ſmooth, but their upper outer 
Edge is parted into two hairy Edges, each fide having a 
different fort of Hairs, laminated or broad at bottom, and 
ſlender and bearded above the other half. I have, as well 
& | could, repreſented the uppermoſt Edge of one of theſe 
Lamine in Fig. 18. with ſome of the Hairs ofi each fide, 
magnified with a Microſcope. Theſe beatded Briſtles br 
Hairs on one fide the Laminæ, have ſtrait Beards, as in Fig. 19. 
7 on the other fide, have hooked Beards on one fide the 
lender part of the Briſtle, and ſtrait ones on the other, as 
in Fig. 20. Both theſe ſorts of Briſtles magnified (only 
ſcattering and not clofe) are tepreſemed as they grow 
upon the upper Edge of the Limina [. t. in Fig. 18. And 
in the Vane, the ked Beards of one Lamina, always lie 
next the trait Beards f the next Lam na, and by that means 
lock and hold each other, and by a pretty Mechaniſm, brace 
the amine cloſe to one another. And if at a y time the 
Yane happens to be ruffled and diſcompoſed, it can by this 


pretty eaſy Mechaniim, be reduced and repaired, V. Book 4. 
6 12, at e I 2- | . 
* (6) 


are the Feathers p 


ding to the Occaſions either of extending it i 
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and ſo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when thy 
Eye is aſliſted with Glaſſes, 


And as gs made, fo no leſs curi 
aced in the Wing, exactly a 
eording to their ſeveral Lengths and Strength, 
The Principals ſet for Stay and Strength, and the 
again well lined, faced,” and guarded with the (- 
vert and Secondary Feathers, to keep the Air fron 
pailing through, whereby the ſtronger Impulſy 
n 2 2005, 
And laſtly, to'fay no more of this Part, that & 
ſerves more to be ſaid of it, what. an..admrable 
Apparatus is there of Bones, very ſtrong, but with 
al light and incomparably wrought ?- of Jh 
which open, ſhut, and every way move, accor 
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Flight; or withdrawing the Wing again to the 
Body? and of various Muſcles; among which 
the peculiar Strength of the Pe oral 2 de 
ſerves - eſpecial Remark, by reaſon they are much 
ſtronger (6) in Birds, than in Man, or any other 
Animal, not made for Flying. 

. 4- Next the Wings, the Tail is in Flight conſ⸗ 
derable , greatly alliſting in all Aſcents 1 1 


* 
- 
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(6) Pectorales Muſculi Homiris flectemes bumeros, 2 
& parum carnoſi ſunt; nom æquant Foam aut cam pumm 
omnium Muſculorum FHomtinis. E contra in Avibus, Pelli 
les Muſculi  vaſtifſimi furt, & aquant, imo ercedunt, & ne 
gis pendent, quam reliqui omnes Muſculi ejuſdem Avis ſul 
ſumpi. Borell. de Mor. Animal. Vol. 1. Prop. 184. a 

Mr. Willyghby having m-de the like Obſervation, hath this de 
fie gion on it, whence, rf it be poſſible for Man to fly, is is 1hou;ht 
them who bave curiouſly weighed and con ſidered the matter, that be 
that would attempt ſuch athing with hopes of ſucceſs, muſt ſo contre 
and adapt his Wings, that he may make uſe of his Legs, and rot 
Arms in managing them : (becauſe the Muſcles of the Legs art 
ſronger, 45 be obſerves.) Willugh, Ornith. K. 1, c. 1. . "7 
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ir; as Alſo ſerving, to Read 
orig the Body "right 28 


wm; by its readily 
ae 9 an Hir, every Vacillation of the 


nd won; ta. the Boris erging 10 Flight, Jet us 
add the, Pie. and compledt Manner olf its Per- 
formance; all, done accarding to the: ſtricteſt 
Rules o Mechaniſar (Y., What Rower on the 
— hat Artiſt on the Land, what acuteſt 
Mathematician. pane i 4 mote agreeable and 
exact Mate ta the Wings, than theſe untaught 
flying Artiſts do theirs! ſerying nat only to bear 
their Bodies up in the Air, hut alſo to waſt them 
along therein, with a peedy progreſſive Motion, 
as alſo to ſteer and turn them this Way and that 
Way, up and down, faſter or ſlower, as their Oc- 
caſions require, or their Pleaſure-leads tnem. 

5. Next to the Parts for Flight, let us vie the 
feet and Legt miniſteting to eir other Mqtionz 
Both made light, for eaſier Tranſportation through 
the Air; and the former ſpread, ſome with 
Membranes for Swimming ), OW without, 


Ohg. 


Fig, by. 


te * for 
8 | YA 3 

| (7) Mr. kale ber, 49. and 3 de coin the 
7 irie uſe of the Tail to be to ſteer, and turn the 

4 n the Air, 28 a Rudder. But Bored bath put it beyond 

be doubt. that this is the leaſt ue of it, and that it is hiefly 
„00 #ffiſt the Bird in its Aſcents and Deſcents in the Air, and 
* to obyiate the Yacillations of th Body and Wings. _ . 
1 ſor turning to this or that 1 le, it is perfo med b 


Wings, and [aclination of the Body, and but very little — 
help of the Tail. 

(8) See Borelli ubi ſupr. Prop. 182. Ce. | 

(9) It is conſiderable in all Water-Fowl, Now: etactiy 
their Legs and Feet correſpond to that way of Life. For 
eicher tlieir — are long, to enable them to wade is the 
itt Waters: In which ca{e, their Legs are bate of Festhers 2 
od way abofe the Knees, the more eentetiently for this 


@) | 11 Por- 


* 
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for ſteady Going, for Perching, for 'Catching 
and Holding of Prey (10); or for Hanging by th 
Heels to gather their Food (11), or to fs they 
ſelves in their places of Retreat and Safety. Ay 
the latter, namely the Legs, all curved for their & 
1y Perchiing, Rooſting, and Reſt, as alſo to heh 

upon their Wings in taking their Flight 
and to be therein commodiouſly tucked up to the 
Body, ſd as not to obſtruct their Flight. In fone 
long, for Wading and Searching the Waters; i 
ſome of a moderate Length, anſwerable to ther 
vulgar Occaſions; and in others as remarkaby 
Mort, to anſwer their efpectal Occaſions and 
Manner of Life (12). To all which let * 


PR — a 4. = ** * 2 


purpoſe. Their Toes alſo are all broad; and in ſuch a ber 
the name of Mudſuchers, two of the Toes are ſomevht 
Joined, that they may not eaſily fink in walking upon bog 
gy Places. And as for fuch as are whole-footed, or whoſe Toa 
are 'webbed together (excepting ſome few) their Legs ar 
generally ſhort, which is the moſt convenient ſize for Swith 
thing. And 'tis pretty enough to ſee how artificially the 
gather up their Toes. and Feet when they withdraw ther 
Legs, or go to take their Stroke; and as artificially agail 
extend or cpen their whole Foot, when they preſs upon, a 
drive themſelves forward in the Waters, 

(1) Some of the Charecteriſtics of Rapacious Birds, att 
to rave hooked, ſtrong, and ſharp-pointed Beaks and Tam, 
fitted for Rapine, and tearing of Fleſh : and flrong and brunn 
Thigh: for firiking domn their Prey. Willughby Ornith. L % 
©, 1. Raii Synopſ. Av. Method. p. 1. oF 

(11) Such Birds 2s climb, particularly thoſe of the Wu 
pecter kind, have for this purpoſe (as Mr. Willughby obſerves 
I. 2 c 4) 1. Strong and muſculous Thighs. 2. Short L 
and very ſtrong 2. Toes ſtanding two forwards, and tW 
backwards. Their Toes alſo are cloſe joined together, 
they way more ſtrongly and firmly lay hold on the Tre 
they climb upon. 4. All of them have a hard if 
Tail hending alſo downwards, on which they lean, and (0 
bear up themfelves in climbing. 

(12) Swifts and Swallows have remarkably ſhort Leg, 
eſpecially the former, and their Toes graſp any —_— 
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placing theſe laſt mentioned Parts in the Body. 
Tn all ſomewhat out of the Center of the Body's 
Gravity (13), but in ſuch as ſwim, more than in 
others, for the better rowing their Bodies through 
* or to help them in that and Diving 
(14) too. „ a 


2 


CHAP. II. 


of the | HE A Dy, ST 0 Fl ACH, and other 
Parts of Birds. | 


T Hus having diſpatched the Parts principally 
concerned in the Motion of the Father d 
Tribe, let us proceed to ſome other Parts not yet 

p 3 


_— wr... 
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ſtrongly. All which is uſeful to them in building thelc 
Neſts, and other ſuch Occaſions as neceſſitate them to hang 
frequently by their Heels. But there is far greater uſe of 
this Structure of their Legs and Feet, if the reports be true 
of their hanging by the Heels in great Clufters (after the 
manner of Bees) in Mines and Grottos, and on the Rocks 
by the Sea, all the Winter. Of which latter, I remember 
the late learned Dr. Fry told this Story at the Univerſity, 
and confirmed it to me fince, viz. That an ancient Fiſher- 
man, accounted an honeſt Man, —_ near ſome Rocks on 

the Coaſt of Cornwal, ſaw at a very low Ebb, a black Li 
of ſomething adhering to the Rock, which when he came 
to examine, he found it was a great number of Swaibws, 
and, if I miſremember not, of Swifts alſo, hanging by che Feet 
to one another, as Bees do; which were covered commonly 
by the Sea-Waters, but revived in his warm Hand, and by 
the Fire. All this the Fiſherman himſelf aſſured the Do- 

dor of, Of this, ſee more Ch. 3. Note 4. | 
(13) In Birds that frequent not the Waters, the Wings 
are 1n the Center of Gravity, when the Bird lies along, as 
in Flying; but when it ſtands or walks, the erection of the 
Body throws the Center of Gravity upon the Thighs and Fs et. 
2 3 (1) 
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ammadverted upon. And we will begrn with th 
Head. Cbncerning -which 1 have àtrendy tals 
notice of its Shape for making way through ſh 
Air; of the make of tlie Br, for gathering Fol 
and other Uſes; the co mmodious Situation of th 
Eye; and I might add that of the Ear too, whid 
would be in the way, and obſtruct Flight, if tn 
like that of maſt other Animals: Alſo 1 migh 
ſay a great deal of the Conformation of th 
Brain, and of the Parts therein wanting, and d 
others added, like to what is obſervable in Fiſe; 
whoſe Poſture in the Waters reſembles that d 
Birds in the Air (1), and both very different fron 
an and Beaſts; and laſtly, to hint at no mor, 
might; furvey the pecpliar Structure of the 1, 
nx, (2), the Tongue ( ; the inner Ear (4), andns 
3 E. „een 4 F £05 S$-1 'w 
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„M eee  Hominuw e gencbapedin is Heine fu 
lis extſlunt. ——— Cajjtibus. Volucrum ( Piſciu.. coptena, 4 
urriſqie, prioribur Jonge diuerſa, ramen inter fe, . quoad pra 
pRa4s feed partes, .Symbola reperiunturs The particulan 
wherein tte Brains of Birds and Fiſhes agree with, one anv 
ther, and wherein they 9 7 from the Brain of Man aud 
Beaſts, lee in the ſame juſtly famous Author, lis coc. 


* 


Anat £ .. 


. (2). Circa lifurcationem Aſpete Arterie, elegans Artifiis l. 


bere agentis  indictum deten ex  Avium comparatione tun 
guad upeatbus : cum f Votis ruia in diverſis Avibus arr 
Jam -myſculerum fabricam bifurcationi Aſpere . Arteris dederit 
1 ml num dee eier in, em , Quadro 


4s, mapy, alle, ubt omnes: weis meſcuſs capiti Arterie hat 
Gaal. Ge. /upra, b. farcationem, 2 — Blaſ. Anat 
ma 1 C. ae 8 2 — Ty ' T3 1 f 

"The pers Kiels very ER bis in de Spur, whi 
is thus deſcribed by J. Baribulin, viz. Aſpera. Arteria «dt 
Bot Afirugiure. |. N.m pro Colli longitudine deorfum 0 
555 „ <emes. Noten did gorge 4d Hernum perucniaf, is din 
| Capſn/am ſe ige do fer | infnpuat & recondit, telu in e 
theta, moxgue ad ſundum cjuſaem cavitatis dels 


lalſam 7 2 tt ur, egre dituque agu ſti as Sterni, 7 & dla 
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his medijs Pater” a ut fulrro nitirur, ad Tooracem ſe 
Mund bercle modis omnibus conflitutio (Y Re- 
ſpirationt inſervit & Vi. Nam cum in ſtagnorum fundp edu- 
fie pro vic querar, longilſi no indig vit colo, ne ln more 
ſuſſecationis © incurreret perituum. Et certe dum dimiiam fe- 
it boram tato"Capite & Collo pronis "vado immeręitur, pedibus 
in Altum clatis c loque obverſii, ex ea Arteriæ qua pe ois didæ 
vagine recluſs eſt portione, tænquim ex cond» promo ſpiritum 


haurit, Blaf. ib. c. 1i0b0. | 

(z) we ſtrücture of the Tongue of the Wood-pecker is very 
ſingular and remarkable, whether we look at its great 
length, its Bones and Muſcles, itz encompaſſing part of 
the Neck and Head, the better to exert ſt ſelf in length, 
and again, to retract it into its Cell; and laſtly, whether 
we look at its ſharp, horny, bearded Point, and the glewy 
Matter at the end of it, the better to ſtab, to ſtick unto, and 
draw out little Maggots out of Wood. Diilis enim Pleis 
(faith Coiter) ad Vermiculos,” Formicas, aliaque Inſecha venan- 
da talis Lingua foret. Siquidem” Pieur, innata ' ſus ſagacita- 
te cum deprebendit alibi" in arboribns, rel carie, zel alia de 


cauſa cavatis," 'Vermes inſeltaque deliteſcere, ad fla volitar, 
ſefeque tigitis, wunguliſque pflerioribus robuſtiſſimis, C& Cards 
dennis rigidiſſimis ſuſtentat, ' dones walido dc peracuto Kost r 
arborem pertund it; arbore . roftrum immittit, 
e quo animarula flridore exritet percellas fue, N in ar 
boris cavo emittit vocem, inſecta vc feratione bac roncitar , 
bue Ilurque repunt; * Picus v. ling-am | ſuam exerit, atqu, 
tculeis, bamiſque animalia infigit, infixa attrabit & devorat | 
vid. Blaſii ubt ſupra.” P. 2: c. 244. | OY 
(4) I have before, in Book 4 Ch. 3. Note 19. taken notice 
of what others have obſerved concerning the inner Ear of 
Birds, reſerving my own Obſervations for this place: Which 
I hope may be acceptable, not only for being ſome of them 
new, but alſo ſhewing the Mechaniſm of Hearing in general. 
In this Organ of Birds, I ſhall take notice only of three 
Parts, the M-mbranes and Cartilages; the Columella; and 
the Conclave: The Drum, as ſome call it, or M:mbr ans 
Tympani, as others, conſiſts of two Membranes, the Outer, 
which covers the whole Matar, Bafon, or Drum as ſome 
call it) and the irner Membrane. To fapport, diſtend and 
relax the outermoſt, there is one ſingle Cartilage, reaching 
'from the fide of the Afeatut, to fear the middle of the 
Membrane. On the top of the Colum/ la is another Car- 
tilage, conſiſting of 3 Branchts, a. b. c. in Fig, 23. The 
longeſt middle Branch (4) js joyned to the top c the fin- 
gle upper Cartilage before ſpoken of, and aſſiſts. it to bear 
up the upper outer Membrane: The two Branct es, b. c. 
2 4 | are 
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gre jayved to the 0; fete, ar ſame. diſtance from ty 
e inner 


outer Membrane; Upon this inner Cartilage, is 
Membrane fixed, the two outer Sides of which, a. ö. and 4 
ate joyned to the quter Membrane, and make à kind d 
 three-ſquare Bag The Deſign of the two Branches, or ly 
of the Cartilage, ö. c. ar I conceive to keep the Carily 
and Columella from wavering ſideways, , and to - hinder they 
from flying too much back: There is a very fine ſlender Lig 
ment exteaded from the oppoſite Side, quite croſs the Megy 
ge Paſon, to the Bottom of the Cartilage, near ids Joyning ty 
the. Columel/a. Thus much for the ,n i Tympani, ad 
their Cartilages. ae” r 

The next Part is the Coſumella (as Scbelbammer call it) 
Tbis is a very fine, thin, light bony Tube; the Bottom d 
which ſpreads. about, and gives it the Reſemblance of a wcod 
en Pot-lid, ſuch as I have ſeęn in Country Houſes, It ex: 
act ſhuts into, and coyers a Foramen of the Contlave, th 
which it is braced all roung, with a fine ſubtile Membrax, 
compoſed of the 2 Auditory Nerve. This Bottom tt 
Baſe of the Co/nmel;, I call the Operenlum. 

The laſt Part. which ſome call the Labyrinth and Coctles, 
conſiſting of Branches more like the Canales Semicircular 
in Man, than the Cochlea, I call the Corc/ave Audinu. It 
is (as in moſt other Animals) made of hard context Bone. 
4Þ moſt of the Birds I have opened, there are circular Canals 
ome larger, ſome leſſer, ccpſſing one another, at right av 
gles, which open into the Conclave, But in the Gooſe it i 
otherwiſe. there being cochleous Canals, but not like thoſe of 
other Birds. In the Conclave, at the Side oppoſite to the 0jer- 
culum, the tender Part of the Auditory Nerve enters, and li 
— all thoſe inner retired Parts. v. the Conclave and C4 
Ha. ! . 

As to the Paſſages, Columræ, and other Parts obſervable in 
the Ear of Birds, I ſhail paſs them by, it being ſufficient to my 
Furpoſe, to have deſcribed; the Paris principally - copcerned i 
the Act of Hearing. And as the Ear is in Birds the moſt fim- 
ple and incomplex of any Animals Ear; ſo we may from it 
make an caly. and rational Judgment, how Hecrirg is perform: 
ed, Viz. Sound being a-Tremor, or Undulation in the Air, Ci 
{cd by the c:llifion of Bodies, doth as it moves along, firike 
upon th: Dram, or Membtani Tympani of the Ear. Which 
Motion, whether firong or languid, ſhrill or ſoft, tuncful or 
not, is at the fame inſtant impreſſed upon the Cartifeges, Cr 
lumella, and Cperculum, and ſo communicated to the Auditory 
RD h-Cackee..., ie nf res a M 
And now if we compare the Organ and act of Hearing, 
with thoſe of Sight, we ſhall find, that the Conclave . — 
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Matters beſides; but for a Bample, I ſhall only 
init upon the wonderful Proviſion in the Bill or 
the judging of the Food, and that is: by peculiar 
Nerves —— for that Purpoſe; fmall and 
leſs numerous in ſuch as have the Aſſiſtance of 
another Senſe, the Eye; but large, more nume- 
and thickly branched about, to the very End 

of the Beak, in ſuch as hunt for their Food 
out of Sight in the Waters, in Mud, or under 


And 
— ——— A . 1 ky, Ap - I ape 
Hearing, as the Retina is to Sight; that ſonorous Bodies make 
their Impreſſions thereby on the Brain, as viſible Objects do 
by the Rerina. Alſo, that as there is an Apparatus in the Eye, 
by the opening and ſhutting of the Pupil; to-make it correſpond 
to all the Degrees of Light; ſo there is in the Ear, to make it 
conformable to all the Degrees of Sound. a noble Train of lit- 
_ tle Bones, and Muſcles in Man, ts. to ſtrain and relax the 
Membrane, and at the ſame time to open and ſhut the Baſis of 
the Sropes (the ſame as what I call the Oper culum in Birds : ) But: 
in Birds, there is a more ſimple, but ſufficient Apparatus . for 
this Purpoſe, tender Cartilages, inſtead of Bones and Joints, 
to correſpond to the various Impreffians of Sounds, and to open 
and ſhut the Operculum. Beſides which, I ſuſpe& the Ligament I 
mentioned, is only the Tendon of a Muſcle, reaching to the in- 
ner Membrana Tympani, and joined thereto (as I find by a ſtri- 
er Scrutiny) and not to the Cartilage, as I imagined, By this 
Muſcle, the inner Membrane, and by Means of that, the Outer 
alſo can be diſtended or relaxed, as it is in Man, by the Malleus 
and its Muſcle, Cc. 74 | 7 | 

(s) F lar bild Birds, that grope for their Meat, bave three 
pair of Nerves, that come into their Bills, whereby they bave 
that Accuracy to diſtinguiſh what is proper for Food, and what 
10 be rejected, by their Taſte, when they did not ſee it. This was 
moſt evident in a Duck's Bill and Head; a Duck having larger 
Nerves that come into their Bills than Geeſe, or any other Bird 
that 1 have ſees ; and thereſore quaffer and grope out their 
Meat the moſt, But then I diſcovered none of theſe Nerves in 
round-bill'd Birds. But ſince, in my Anatomies in the Country, 
m 4 Rook, I firſt obſerved wwo Nerves that came down be- 
fiat the - Eyes into the u per Bill, but conſiderably Neal 
* . | NY gf 
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346  The'Stomach of Birds, Book yy 
And now from the Head and Mouth, paſi w 
to! its near Allie the . Stomach, another no kf 
notable than uſeful Part; whether we conſider tþ 

of its Fibres and Muſcles; or its Mu. 
tipheity, aue to ſoſten and macerate, annther t 
Saget or its Variety, ſuited to various Food, 


_ to the frugivoroy 
— kind Muſculous and ftrong 


(6); ſuited. to. the: — and — 

— Grain, and ſo to ſupply the Defect d 
Ieet 

And now to this Specimen of the Parts, I might 


add many other Things, no leſs curiouſ] contriv{ 
made and ſuited to the Occaſions of theſe Volatils; 


* er che Structure and e of th 
Sor WR. 


rhow any the three Plir of Nerver h the' Dy of Dicks, but 1 
ger than t| Nerves i an 5 other rout , Birds,” And "tis nt 
Na bete that rhefe Bine, "more than any" other” rownd- bil Bith 
em vn grope 4% 7 Meat in Com dung, & &c. A. 1 Clayton, i 
iel. Tranſat: "No. 206. 
Tober ted three Pam of Nerves in all 'the broad Bird: tho 
T1 could meet with, and in all ſuch us feel for- their” Food on if 
Sight, as Snipes, Wiodrochs, Cirlews, Geeſe, 4 Teals; Wii 
> Kc. "Theſe Nerves" aye very large, equalling almoſt vhe Offi 
Nerve in Thirhneſs, . Two are diftribiited eb the End of th 
per Bill, and ave "there ven much expanded,” paſſing throah lle 
Bone into the Memrare, Lining rhe Roof of the Mouth. Dr. 4 
N. r 199. v or boch in Mr; Lowthory's Abrieg, V. 
f I, 2. * 

. (6) The GHxrurd is not ooly made very ſtro eſpecially in 
Mu Bien] but hath alſo a Faculty of  ieding what b 
ers For which purpofe, the Bird fwalloweth rough tors 
down, which, when grown ſmooth, are rejected and caft off 
" bf the'Stomath, 28 uſeleſs. This g finding may be heard in Fi 
. colts, Eagles, &c. by laying the cloſe to them when thei 
Tg are empty, 3s the famous Pr. Harvey faith, De Genera, 


| Eur stel engeh of the Gizzard, and the Use of Stones b 
"the Digeſtion' of ws, divers curious Experiments may bem! 
with, tryed” by Seigneur Redi, with glaſs Bubbles, ſolid Glab, 
"Diamonds, aud other hard Bodies. ce his Exp. Nat, 0 f 
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Tuner (7); the Configuration of the | Breaft, and 
nj; BY 880 2 Keel, fer minodivits 
Paſfighe rough the Air, to Pear the Yarge aud 
frog Muſcls which move the Wings, and to 
tounterpoiſe te Body, and fipport and reſt it up- 
an at rooft ; the Neck alſo might deſerve our 
Notice, always either exactly proportioned to the 
Length of the Legs, or ele longer, to hunt out 
Food, to ſearch fi the Waters (8), as alfo to 
cou iſe the Body in Flight (9), And 17 


fr) 


END, nn, e 
2. is no leſs remarkable in Birds, that their Zungs ad- 
here to the Thorax, and have but little play, than that in other 
Animals they are looſe and play much, which is a good Provi- 
ſion for cheir ſteady Flight. Alſo they want the Diaphragm, and 
inſtead thereof have divers large Bladders. made of thin tranſ- 
parent Membranes, with pretty large Holes out of one into the 
other. Theſe Membranes ſ em to me to ſerve for Ligaments or 
Braces to the Viſcera, as well as to contain Air. Tovards the up- 
per Part each Lobe of the Lutigs is perfdrate im two Places with 
large Pecforations, wheteof ou istowdrds the outer, the other 
towa ds the inner Part of the Lobe. Through theſe Perſo- 
rations, the Air hath à Paſſaze into the Bell; (as in B. 1. Ch. 1. 
Note 8.) that is into the forementioned Bladders, ſo that by 
blowing. into the Aſrera, Arteria, the Lungs will be a little 
raiſed, and the wi ole Belly blown up, ſa as to be very tur- 
bid. Which doubtle(s is a Means to make their Bodies more 
or leſs buo) ant, according as they take in more, or lefs,: Alr, 
to facilitate thereby, their Aſcents and Deſcents; like as it 
in the Air-bladders dt + Fiſhes, iu the laſt cited Place, 

ote 9. & es oft Km b34 A 1 
(3) Such Birds as have long Legs, have alſo 4 Jong Neck ; for 
that o berwiſe they could nt commadi; uſly gatler np their Food. ei- 
ther on Land, er in the Water. But on the otter fide, thoſe which 
bare long Necks, bate "rot, almays Ing Lei, 4s in Fw 
whoſe Necks ſe ve them ie reach 10 the Bottoms of Rijxers, Nc. 

Willuchdys Ornithol. L. . c. 1. 5. 7 
(9). We have ſufficient Inſtances of. this in, Geeſe, Ducks, 
Kc. whoſe Wings (their Bodies being made . for. the Come- 
nience of Swimming) ate placed cut of the Center of Gra- 
VICy, nearer the Head, Put the extcrding the A 

| | | ea 
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4 . Migration of Birds, Book VI; 
'Lmight here take notice of the Defe& of the Di, 
pPhragm, ſo neceſſary in other Animals to Reſpin 
tion, and alſo of divers other Parts redundant, d 
ſective, or varying from other Animals. But i 
would be tedious to inſiſt upon all, and therefore u 
the Examples already given, I would rather recon 
mend a nice Inſpection (10) of thoſe curious Work 
of God, which would be manifeſt Demonſtrating 
of the Admirable Contrivance and Oeconomy d 
the Bodies of thoſe Creatures. 

; From the Fabrick therefore of their Bodies 
Thall paſs to a Glance of one or two Things, rel 
ting to, their State, and ſo conclude this Genus df 
the Animal World, . | 

oe Sed: Papa 


CHAP. MEL 
Of the Mie RATIO of -Birds. 
F"Oncerning the State of this Tribe of Auna 
& the firſt Thing I ſhall ſpeak of (by or 
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Head in Flight, cauſeth a due Aquipoiſe and Libration of the 
Body upon the Wings. Which is another excellent Ute of the 
. os of theſe Birds, beſides that of reaching and ſearching 
in the Waters for their Food. 
Bat inthe Heron, whoſe Head and long Neck (although tuckel 
up in Flight) over balance the hinder Part of the Body, ibe 
Jong Legs are extended in Flight, to counterpoiſe the Bod), 
ode as to fupply what is wanting in the Tail, from the Short 
it 
(10) Steno thus concludes his Myology of the Eagle, impr 
fecka ber Muſculorum deſeriptio, non minus aride ef Legentitt' 
"quam InſpeZantibus fuerit jucunds eorundem preparatio. Elegant 
Im enim Mechanices artificia, creberrime in illis obvia, vers 
won niſi obſeure exprimuntur, carnium atem dudiu, tendinun 
colore, inſertionum proportione, C trochlearim diſtributione oculis er. 
72 onmem ſuperant adm irationem. Steno in Blaſ. Anat. _ 
. 2. c. 4. | 
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Amp. III. Migration of Birds. 349 
God himſelf inftanceth in it) ſhall be their Migra · 
tion, mention d, Fer. 8. 7. Tea, the Stork-in the 
Heaven knoweth her appointed Times, and the Turtle, 
and the Crane, and the Swallow obſerve the Time of 
their Coming; but my People, 8&c. N 
In which Act of Migration there are two Things, 
to me, exceedingly notable. One is what the Text 
y_ of, their knowing their proper Times for 
their Paſſage, when to come (1), when to go; as al- 
fo that ſome ſhould come when others go; 
ſome others go when theſe come. There is no 
doubt but the Temperature of the Air, as to Heat 
and Cold, and their natural Propenſity to breed | 
their Young, may be great Incentives 'to thoſe 1 
Creatures to change their Habitation: But x it | 
is a very odd Inſtinct that they ſhould at all ſhift 
their Habitation: that ſome certain Place is not to 
be found in all the terraqueous Globe affording them | 
convenient Food and Habitation all the Year, ei- 
ther in the colder Climes, for ſuch as delight in | 
the colder Regions, or the hotter, for ſuch Birds of 
Paſſage as fly to us in Summer. | * | 
Alſo it is ſomewhat ſtrange, that thoſe untaught, i 
unthinking Creatures, ſhould ſo exactly know the i 
and only proper Seaſons to go and come. | 
This gives us I. Reaſon to interpret the 
y Appointed Times (2), in the Text, to, 


— * „ 


(1) Curioſa res eſt, ſcire, quam exadle hoc genus view HR) = 
quotannis obſervet tempora ſui reditus ad nos. Anno 1667. prime 7 
Grues comparuerunt in campeſtribus Piſæ 20 Feb. & c. F. Redi Exp. 
Nat. p. co. ubiplura. 

2) From M indixit, conſtituit. ſcil. locum, vel tempus, ubi 


vel quando aliquid fieri debet. Buxt. in veib. | 
De voluntate ſua certiorem reddidis. Con, Kircher concordant. 
Pars 1. Col. 1846. J Generaliter pro re aliquacerts, arteſta- 


ta, & deſinita accipitur. 1. Pro tempꝛe certo & conſtituto. 2. De- 
inde pro feſto ſen Solennitate, que certo & ftato tempore celebratur. 


(2) 


* 


3 Pro loco certo conſlituto. Id. ibid, Col. 1847. 
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uch Times as the. Creator, hath. appeinted 8 4 ol 

- mimals, and, hath accordin 1 ee, w 
By _— eir An — die — 

Ute m Ad pro 

om a Place that won den their — a 

tion, A nat een dene ee Fgod ſor theo, gt . | 

and e 9 ant 

Plas aſe algal i that is wanting for Food a | 


me to another Thing remark 
e and that is, That thok 
knew what Way u 
— to go. What but 
ever move 4 


ting: 


20. — 4 

faid; 1 by. chi into thy 
Air, they can fs & craſs the 2 at ſhoull 
teach or perſwade them, that that Land is mon 
proper for 525 ofe, than this? That Brust 
7% Inſtance) M afford them better Accomo 
ationst an pr 700 than the dauern, than Spa 
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n avis e demeter dite Hdhel & bibi f 
namiun Avium, in itinere, turmatim uulaatium, per Jongos ir. 
2 G maris tract u: abſque Acu marina? Quis Ces certun 

in qeris mutabili regione decuit ? quis preterite ſind, & fats 
ui indici a; quis eas ducit, nutrit, & uitæ neceſſaria miniſtru 
Qui inſulas & boſpitia, illa, in quibus vittum reperidnt, indiceult; 

ejuſmodi loca in peregrinationibas ſuis inveniendi ? Het ſo 
werant hominum caftum Cy induſltiam, qui non nift longs 
eniis, multis itinerariis, chartis gevgr apbicis, —— & acus ng. 
netice beneficio, —— ejuſmodi marium & terrarum tractus con- 
e tentam & andent, Lud. de Beaufort. Coſmop. dixin 

F. CI, 

Wy. I inſtance particular! in „ becauſe Mr. Willy 
thinks Swallows fly thither, yy 5 Neve Nc. and that 
they do not lurk ig Holes, or under Water, as 0laus ＋ 
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or any of thoſe many 2 Places over 


hich 7 Com of them probably fl 
7 And laftly, to all this let us deny add the Ac- 


commodations, theſe Brrds of Paſſage have, to en- 
able them to take ſuch long Flights, viz. che Length 
of their Wings, or their more than ordinary 
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A. Bp's Account is, In — 4quis — — s 
ris extrahuntur Hirundines, in modum conglomerate maſſe, que ore 4d 
d & ala ad alam, & pede ad pedem- poſt -principium_ -autumsi. 
ſeſe inter canna: deſcenſurs colligarunt,— Maſſe autem illa per 
imperitos adoleſconter —— extra##a, atque in aftuaria portata, calaris 
deteſſn Hirundines reſolute, wlare quidem __ ſed cage, 
tempore durant. Ol. Mag. Hiſt; L. 19. c. 29. - 

Since my penning this Note, we had; at a Meeting ofithe 
Royal-Society, Feb. 12. 1712-13, a farther Cunſirmation of 
Swallows retiring under Water in Winter, from Dr. Colas, a 
Perſon very curious in theſe Matters ; who: ſpeaking of their 
Way of Fiſhing in the Northern Parts by breaking Holes, and 
drawing their Nets under the Ice, ſaith, that he ſaw Sixteen 
Swallows ſo drawn out af the Lake Samrode, and about Thirty 
out of the King's great Pond in Ro neilen; and that-at Selebie® 
ten, near an Houſe of the E. of Dns, he ſaw two Swallows 
juſt come out of the Waters, that could ſcarce ftand, being ve- 
ty wet and weak, with their Wings hanging on the Ground 
ind that he hath obſerved the Swallows to de often wedk' for 
fome Days after their Appearance. 

| (5) As Swallows are well accommoda-ed for long Flights 
by their long Wings, ſo are Quails by the Strength of their 

eHoral Muſcles, by the Breadth of their Wi Ce. For 
Quails have but ſhott Wings for the Weight of their Body. 
and yet they fly from us into warmer Parts, againſt Win- = 
ter, and to us in Spring, croſſing our Seas. 80 divers Tra · | | 
vel'ers tell us they croſs the Mediterranean. twice a Year, = 
fixing from Europe to Africa, and back again. Thus Bello- - | 6 

nius | 
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A Nether Thing relating to the State of thi 
EA: Fribe of Animals, is their Incubation. 
And firſt, the Ezg it ſelf deſerves our Notice. 
It's Parts within; and its cruſty Coat without, ar 
admirably - well fitted for the Buſineſs. of Incubz 
tion. That there ſhould be —— — for 
the Formation of the Body (1) before its Ent 
into the World, and another for its. Nouriſhment 
after it is come into the World, till the Bird is 
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nut in Mr. Willoughby, ſaith ; When: we failed; from Ibo 
to Alexandria of Egypt, many Quails: flying from the Noerth 
— — on hong) _ in our Ship; — * * 
tly ed, thar they ſhift Places: For formerly alſo; 

failed out of the Iſle of Tant to Morea 2 Negropont, in ile 
ing-rime, I bad obſerved Quails flying the contrary Way fim 
South to North, that they might abide there all Summer. At whid 
time alſo, there were @ great many taken in our Ship, Ornitl 


P. 170. 261% 7 4 Hh} 
(i) The Cbiclen is formed cut of, and nouriſhed by th: — 
Jane, till it be grown great. The Tolk ſerves for the Chickens N 
ment, after it is well grown, and partly alſo after it is hatched. F 
a good Part of the Tolk remains after Excluſion, being recerved into ti 
Chickens Belly; and: being there reſerved as in a Store-houſe, is I» 
tbe LAppendicula, ar Ductus inteſtinalis] as by 4 Funnel, comvryed 
into the Guts, and ſerves inſtead of Milk, 8c. Willugh Ornitik 
L. 1..C. 3. Ipſum animal ex albo tiquore Oui corporatut. Cibus eu 
in luteo eſt. Plin. L. 10. c. 54. l Nin 
Axiſtorle ſaith, The long ſbarp Eggs bring Females ; the rm 


ones, with a larger Compaſs at the ſharper end, Males. Hift. Al- ( 
L. 6. c. 2. After which, he tellsof a Sct at Syracuſe, that ſa BW Ni 
drinking ſo long, till Eggs were hatched ; as alſo of the Culto . 

| te 


of Bzypt, of hatching Eggs in Dungnills. 
Ad} 0 


Chap. IV. Jncahation.of Birds 353 
Wable to ſhift. for „and help it ſelf; and that theſe 
Parts ſhould. be ſo. eee and arc in 
que Place (Y, is certainly a, deſigned, as well as 
uriou Piece ot Workman! 7 Tn 
Aud then, as to the Act it ſelf of Incubation, what 
prodigious Inſtinct is it in all, or almoſt all the 
Wſeveral Species of Birds, that they, and only they 
Wot all Creatures, ſhould betake themſelves to th 
very way of Generation! How ſhould they be 
aware that. their Eggs contain their Young, and 
that their Production is in their Power (2)? ts 
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$) As the Shell and Skin, keep. the Tolk and two Whi 

WO tg ſo each of the parts (the Tolk and — 2 White A 
aft) are ſeparated by Membranes, involving them. At each 
End of the Egg is a Treddle; ſo called; becauſe it was ney 
thought to be the Sperm of the Cock; Bur the Uſe of theſe ( ſai 

Dr. Harvey in Millugb. Prnith. o, 3.) ig tobe as tere, the Poles of 
this Microcoſm, amd the, Connexions of: all the Membranes twiſted and 
brit together, by which rhe Liquors are not only conſerved each in its 
Place, bur dv" 4% retain their due Poſition one to another. This, als 
though 1n a great meaſure true, yet doth not come up to what 
Wi have my ſelf obſerved ; fof I find, that theſe Chalaye or 
Treddles, ſerve not barely to keep the Liquors in-their. Place and 
Poſition to one another; but alſo to keep one and the ſame Part 
of the Tolk uppermoſt, let the Egg be turned nearly which way 
it will; which is done by this Mechaniſm: The -Chalaze ate 


being braced to the Membtant of the Tolk, not exactly in the 
Aris of the Tolk, but ſomewhat out of it, canſeth one fide of 
the Yolk to be heavier than the other; ſo that the Yolk being 
by the Chalate made buoyant, and kept ſwiniming in the 
Midſt of the two Whites, is by its own heavy Side kept with the 
lame Side always uppermoſt 3 which uppermoſt Side 1 have 
_ Reaſon to 9. is — on which the Cicatricula 7 — 
eing commonly uppermoſt in the Shell, eſpecially in 

cies of Eggs more | Think than others. : l rod 

(2) All Birds lay a certain Number of Eggs, or neatly that 
Number, and then betake themſelves to their Ineubation; but 
if their Eggs be withdrawn, they will lay more. Of whichz 
e Mr. Ray's i of God, p. 3773. 


A 4 (3) 


ſpecifically lighter than the Whites, in which they ſwim, and 
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ſhould move them to betake themſelves to they 
Neſts, and there with Delight and Patience to: 
bide the due Number of Days? And when thy 
Young are gotten, into the World, I have alrey 
ſhewr. : how admirable their Art, their Care, ay 
=p is in bringing them up until, and only uni, 
they are able to ſhift for themſelves. 

And laſtly, when almoſt the whole Tribe d 
Birds, do thus by Incubation, produce their Youy 
it is a wonderful Deviation, that ſome, few Fan 
lies anly, ſhould do it in a more novercal Wy 
3), without any Care or Trouble at all, only by 
laying their Eggs in the Sand, expoſed to th 
Heat and Incubation of the Sun. Of this the H- 


R ſelf gives us an Inſtance in the O 


ich. Of which we have an Hint, Lan. 4. 
The Daugbter of my People is become cruel, like th 
Oftriches in the Wilderneſs. This is more plain) 
expreſſed in Fob 39. 14, 15, 16, 17. The Oftrid} 
leaveth ber Eggs in the Earth, and warmeth then it 
the Duſt, and forgeteth that the Foot may cruſh then 

0 . ſ o 
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(3) The Taboa is a Bird no bigger than a Chicken, but is (ai 
to lay an Egg larger than a Gooſe's Egg, and bigger than tit 
Bird it ſelf. Theſe they lay a Yard deep in the Sand, where 
they are hatched by the Warmth of the Sun; after which the) 
creep out and get to Sea for Provifions. Navarert's Accu 
China in Colle&. of Voyages, Vol. 1. This Account is in all Pr 
bability borrowed from Nieremberg, or Hernandey (that copied 
from him) who call this Bird by the Name of Daie, and its Eg 
Tapun, not the Bird it ſelf, as Navaretre doth. But my Friend 
Mr. Ray ſaith of it, Hiſtoria iftbec proculdubio fabuloſa & fa 
eſt. Quamvis enim Ave, nonnulle maxima ova pariust, ut v. 
Alkz, Lomwiz, Anates, Arcticæ, c. bujuſmodi tamen uw 
duntaxat, non plura ova ponunt antequam incubent : nec uln 
in rerum natura avem dari exiflimo cujus ova albumine cared 
Cum Albumen pracipua ovi pars fit, quodque primum fxtui als 
tum ſubminiſtrat. Rail Synop. Av. Method, p 155, 
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Chap IV.  Idtubation of Birds, 335 
or:that the Wild-Beaft may break them. She 1s bar- 
dened againſt ber Young ones, as though they were not 
bers: Her Labour is in vain without Fear. Becauſe 
God bath: depriued her of Wiſdom, neither hath he im- 
parted unto her Underſlanding. In which Words I 
W ſhall take notice of three Things, 1. Of this anoma- 
lous Way of Generation. It is not very ſtrange, 
that no other Incubation but that of the Sun, ſhould 
produce the Young ; but 'tis very odd and won- 
derful that any one Species ſhould _ from all 
the reſt of the Tribe. But above all, 2. The 
ſingular Care of the Creator, in this Caſe, is very 
remarkable, in ſupplying ſome other Way the 
Want of the Parent-Animals Care and Empyd (4), 
ſo that the Young ſhould notwithſtanding be bred 
up in thoſe large and barren Deſarts of Arabia and 
Africa, and ſuch like Places where thoſe Birds 
dwell, the moſt unlikely and unfitting (in all hu- 
man Opinion) to afford Suſtenance to young helpleſs 
Creatures; but the fitteſt therefore to give Demon- 
ſtrations of the Wiſdom, Care, and eſpecial Pro- 
vidence of the infinite Creator and Conſervator of 
the World, 3. The laſt Thing I ſhall remark is, 
That the Inſtincts of Irrational Animals, at 
leaſt of this ſpecified/ in the Text, is attribu- 
ted to GoD. For the: Reaſon the I 
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(4) The Eggs of the Oftrich being buried in the Sand, are che- 
riſhed only by the Heat of the Sun, till the Toung be excluded. For 
the Writers of Natural Hiftory do generally agree, that the old 
Birds, after they have laid and covered their Eggs in the Sand, for- 
ay _ and tabe no more Care of them, Willugh. Ornith. L. 2. 
C3 Ct. WP | 

But there is another Oſtrieb [of America] which Acaret tells 
us of, that takes more Care of Young, by carrying four of 
her Eggs, a little before ſhe hatcheth; to four Parts of her Neſt, 
there to breed Worms for Food for her Young. Atarer's Diſcs 


in Philoſ. Tranſa&, No. 89. 
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why the Oftrich in bardened againſt her 
Ones, as though they were not bers, is, Błcauſe GO 
bath deprived ber of Wiſdom, and not imparted Unie 
ſtanding to her; i. e. he hath denied her that i 
dom, he hath not imparted that Underſtanding 
that '=799,” that natural Inſtinct to provide for, 
and nurſe up her Young, that moſt other Cre 
— of the ſame, and other Tribes are endowed 
with. box (60 we 87 3 ee Sf 
Thus T have diſpatched what I intend to inf} 
upon concerning the State of this Set of Animal; 
of which, as alſo of their admirable:Inftings, : 
great deal more might deſerve our eſpecial Obſa 
vation; particularly the admirable Curioſity, 
Art, and Variety of Nidification (5); uſed amo 
the vations Species of Birds; the great Sagacity, 
and many Artifices uſed by them in the Inveſtig 
tion, and Capture of their Prey (69, the due Pro 
portion of the more and leſs uſeful, the Scarcity 
of the Voracious and Pernicious, and the Plenty 
of the Manſuete and Uſeful (7). Alſo the Variety 
of their Motion and Flight might deſerve Conſt 
deration, the Swiftneſs of ſuch whoſe Food is to 
be ſought in far diſtant Places, and different Sa 
ſons (8); the flower Motion and ſhort Flight 
of others more domeſtick; and even the Auk 
wardneſs of ſome others to Flight, whoſe Food 
is near at hand, and to be gotten without an 
great Occaſion of Flight (9). Theſe and * 
* * * WAY 1 = ot 
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Book 4. ch. 11, and 14. 
Book 4: ch. 3. | $5 | f 4 
) The” Colymbi, or Douc bers, having their Food neat 1 
d in the Waters, are remarkably made for Diving the! 
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„Their Heads are ſmall, Bills ſharp-pointed, — 


er ſuch like Things as theſe, I ſay; I might 
955 ſpoken more largely unto; but I ſhall paſs 
them by with only a bare Mention, having 7 
dy taken notice of them in the Company of other 
Matters of the like Nature, and manifeſted then 
to be Acts of excellent Deſign, Wiſdom, and Pro- 
vidence, in the great Creator. Wenne 


* 


GEK. 
The CONCLUSION. 


A ND now, if we reflect upon the whole Mat- 
ter, we ſhall here find another large Tribe 

of the Creation, abundantly ſetting forth the 
Wiſdom and Glory of their great Creator. We 
praiſe the Ingenuity and Invention of Man, for 
the Contrivance of various pneumatick Engines; 
we think them witty, even. for their unſucceſsful 
Attempts to ſwim in, and fail-through that ſubtile 
Element the Air; and the curious Mechaniſm 
of that Artiſt is-had in Remembrance, and prai- 
ſed to this "Day; who made a Dove, or an 
Eagle (+) to fly but a ſhort. Space. And is not 
therefore all iaginable Honour and Praiſe due 
to that infinite Artiſt, that hath fo admirably 
contrived and made , all the noble Variety of 
Birds; that hath with ſuch incomparable Curioſi- 
ty, and Art, formed their Bodies from Head to 
Tail, without and within, that not ſo much as 
- any 


—— 


ſmall, Legs flat and broad, and placed backward, and nearer 
the Tail than in other Birds; and laſtly, their Feet; ſome are 
whole footed, ſome cloven-footed, but withal fin-toed, Vid. 
Willugh. Ornith, L. 3. $. 5. 
(F) Vid. Book 5. Ch, 1. Note 25. 
Aa 3 ($) 
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any Muſcle or Bone, no, not even a Feather (j 
is unartificially made, miſplaced, redundant, ot 
defective, in all the ſeveral Families of this larg 
Tribe! But every Thing is fo incomparably pe. 
formed, ſo nicely fitted up for Flight, as to fur 
paſs even the Imitation of the moſt ingenious Ar. 
tificer among mortal rational Beings. 


CHAP 


hen 
— * - — * 7 mn. 


($) Deus non folum Angelum, © Hominem, ſed nec exigui 6 
contemptibilis animantis viſcera, nec Avis pennulam, nec Herbe fliſy 
lum, nec Arbor is folium fine ſuarum partium convenient ia dereliqui, 
Auguſtin. de Civ. Dei, L. 5. c. 11. | 
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Of Inc n Ruprayns,. 


n 
Of INSECTS in general. 


X83 AVING diſpatch'd that Part of the a- 
2 14 @#. nimal World, which uſed to be account - 
ed the more perfect, thoſe Animals ſtiled 

leſs perfect or imperfect; will next de- 
ſerve a Place in our Survey, becauſe when ſtrictly 
enquired into, we ſhall them to be ſo far 
from deſerving to be accounted mean and deſpica- 
ble Parts of the Creation, owing their Original 
and Production to Putrefactions, Cc. as ſome 
have thought, that we ſhall find them, I fay, 
noble, and moſt admirable Works of Go p. For, 
as the famous Natural Hiſtorian, Pliny (1), pre- 
faceth his Treatiſe of Inſefs, to prevent the Re- 
proach of condeſcending (as might be thought) to 
ſo mean a Subject: In great Bodzes, ſaith he, Na- 
ture bad a large and eaſy Shop to work upon obſequi- 
ous Matter. Whereas, faith he, in theſe ſo ſmall, 
and as it were no Bodies, what Footſteps of Rea- 
ſon, what Power, what great Perfetlion is _ . 


ä — — 


{1) In magni ſiquidem cortori bus, &c. Plin. Nat. Hiſt. 
I. 11. e. 2. 
Aa 4 (20 
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33 qu 1 having given an Inſtance or two of the ex. 
= 8 Senſes, and 1 Make of ſome Inſech 
55 he t 


e, ſaithg he, rurrige 
rous Shoul ers 


cy the lofty Necks an 
Creſts of others, ch he, tbe Nature of Thing, 


7s never more complect than in the Leal Things. Fo 
which Reaſon he intreats his Readers (as 140 mine) 
that becauſe they ſiigbted many of the Thongs then. 
ſelves which he took notice of, they would not there 
Fore diſdainfully condemn big Accounts of them, ſine, 
"nd __ in the Contemplation of Nature, nothin 
oug bt to ſeem ſuper fluous. 
Thus — Naturaliſt hath made his own, 
anjlm Excuſe too; the Force and Verity where 
will fartlier appear, — * bat I fhall ſay & 
Cheſs Animals which (at deſpicable as they have 
been, ov perhaps may be thought.) we'ſhall. find a 
ex — and curiouſſy made for that 
Place and Station they bear in the World as any 
other Part oß the Animal World. For if we con- 
ider the innumerable Variety of their Species, thi 
ions Nambers of Individuals, tie 
and nt af their little ny ab every 
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77 inne tot 

6 Uh ee acs & fon 45 4e den, 
Se 1 1270 dit : D Guftatum &fplicavit 2 Ubi Oat: 


um In 40 
raum in e b vero truculent am "Cal ports jone maximin 
ingeneravih | * 9 3 — *Pennas adnexnit 2 pralongavit 
Peaum corned). ge rare ner uti Alvum ? 'Aviden 
ang, Ot 5. . accendit ?* Telum vero jt 
odienda tergort, mani, ſitim quo pienlavit ingenio 2. Argue ut is = 
act, cum c 1 ue, nk 1 reciproca geminavit arte, ut 
ein 4 Jari er Fer bende que fiſtuloſum eſſet. Ouos Tr 
tedini ad perforanda Robora cum ſono teſte dentes affiait ? P otiſſ- 
mumque + ligno cibatum fecit: Sed turrigeros Elethamorum mir ami | 
2 — I cola, ty traces in ; ſublime jattas,” Tigrinm ra- 
Tinas, onum cum rer ura naſquam mag is qu m in mi- 
vnd, tora fir " Plin:1 ibid. e * $i 
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part thereof, {} their Motion, kleir Inſtincts, 


their regular Generation and Production; and, to 


name no more, the incomparable Beauty and 
Luſtre of the Colours of many of them, What 
more -admirable and more mani feſt Demonſtra- 


tion of the infinite Creator, than even this little 


contemned Branch of the Animal World. But 
let us take a ſhort View of Particulars. 


— — — 2 — K «„ „% „ „„ „%gm h «„«„«„ c „„ „%! — —— —¼ 


CHAP. Il. 
Of the Shape and Structure of IXS ECTS. 


E T us begin with the Shape and Fabrick of 
. theix Bodies, Which although it be ſome- 
what different from that of Birds, being particu- 
larly, for the moſt part, not ſo ſharp before, to cut 
and make way through. the Air, yet is better a- 
dapted to their manner of Life. For.. conſidering 
that there is litttle Neceſlity of long Flights, and 
that the Strength and Activity of their Wings 
doth much ſurpaſs, the Reſiſtance their Bodies 
meet with from the Air, there was no great Oc- 
caſion their Bodies ſhould be ſo ſharpened before. 
But the Condition of their Food, and manner of 
gathering it, together with the great Neceſſity of 
accurate Viſion by that admirable Proviſion made 
for them by the reticulated Cornea of their Eyes; 
theſe things, I ſay, as they required a larger 
Room, ſo were a good Occaſion for the Large- 
neſs of the Head, and its Amplitude before. But 
tor the reſt of their Body, all is well made, and 
nicely poiſed for their Flight, and every other of 
their Occaſions. | | 


And as their Shape, ſo the Fabrick and Make of 
their Bodies is no leſs accurate, — and 
ngu- 


1 

— 
| 

N 

N 

| 

| 

| 
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fingularz not built throughout with Bones, and 

vered with Fleſh and Skin, as in moſt o ks. 
mals; but covered with a curious Mail of 12 
dle 2 12 _— as Skin and Bone to, 


for the Sh Strength and Guard d 
the Body, — as it were on purpoſe to ſhew that 
the great Contriver of * is not bound up to 
one way only. 


—_—_— 


CHAP. III. 
Of the Eyes and Antennæ of INSECTS. 


O this laſt-menrioned Guard we may all 
that farther Guard provided in the Eyes and 
Amenne. The Structure of the Eye is, in Al Cres 
tures, an admirable Piece of Mechaniſm ; but that 
obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration : Fenced 
with its own Hardneſs, yea, even its own ac 
rate Viſion, is a good Guard againſt external In 
ries; and its Cornea, or outward Coat, all over 
beſet with curious, tranſparent, lenticular Oh 


1 
— 


— 


(3) Inſedbta non videmur Nervs, babere, nec of, nee Ii 
— — . 383 nec Carnes, ne C — 
quidem marina, nec que jure 
Cutis: ſed medie — inter omnia bac nature cow, 
&c. Plin. N. H. L II. c. 4. 

(1) The ces of Flies, Waſps, Cc. are ſo common a 
Entertainment with the Microſcope, that every body knons 
it is a curious piece of of Lattice-work. In which this is te 
markable, that every Foramen is of a lenticular Nature; ſo 
_ we ſe Objetts through them topſey-turvey, as through 
become a ſmall Tek 


conve x Glaſſes: Yea, the 
nce between them and 


there is a due focal 
dokegs of the Microſcope. 


This 
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lets, enabling thoſe Creatures to ſee (no doubt) 


very accurately every Way, without any Inter- 
val of Time or Trouble to move the Eye towards 


And as for the other part, the Antenna or Feelers, 
whatever their Uſe may be in cleaning the Eyes, 
or other ſuch like Uſe, they are, in all pro- 
bability, a good Guard to the Eyes and Head, in 
their Walk and Flight, enabling them, by the 
Senſe of Feeling, to diſcover ſach Annoyances, 
which by their Proximity may perhaps eſcape the 
Reach of the Eyes and Sight (2). Beſides wide 
| ar r ee they 


9 * 


This lenticular Power of the Cornea, ſupplies (as I ima- 
ine) the place of the Cryſtalline, if not of the vitreous 
ur too, there being neither of thoſe Humours that I 
could eyer find (although for truth ſake, I confeſs 1 haye 
not been ſo diligent as I might in this Enquiry) but inſtead 
of Humours and Tunicks, I imagine that every Lens of the 
Cornea, hath à diſtin& Branch of the Optich Nerve mini- 
ſtring to it, and rendring it as ſo many diftin& Eyes. So 
that as moſt Animals are Binocular, Spiders for the moſt 
part Octonocular, and ſome (as Mr. Willughbby thought, Raii 
Hiſt. InſeS. p. 12.) Senocular; ſo Flies, (fc. are Multocu- 
lar, having as many Eyes as there- are Perforations in their 
Cornee. By which means, as other Creatures are obliged 
to turn their Eyes to Objects, theſe have ſome or other of 
their = ready placed towards Objects, nearly all round 
them: Thus particularly it is in the Dragon-Fly ( Libella) the 
part of whoſe Head is poſſeſſed by its Eyes: Which 
of excellent uſe to that predatious Inſet, for the ready 
ſeeing and darting at ſmall Flies all round it, on which it 
Preys. | 


(2) It is manifeſt, that Inſects clean their Eyes with their 
Fore-legs, as well as Antenne. And confidering, that as 
they walk along, they are perpetually feeling, and ſearch- 
ing before them, with their Feelers, or Antenne; therefore I 
am apt to think, that befides wiping and cleaning the Eyes 
the Uſes here named may be admitted. For as their Eyes 
are immoveable, ſo that no time is required for the turn- 
ing their Eyes to Objects; fo there is no neceſſity of the 
Ketina or Oprick Nerve being brought nigher unto, or — 
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hey are a curious Piece of Workmanſhip, andi 
ma | a yery. beautiful Piece of (3) Garniture | 


i 3 17414 10 OLIE 4 


; J 1 
2 ” o e 
if TOUT 27 


ie 11 3e. 11 us E N 
82744 C H A Pur IV. 15 IE "4 
ON. II. i N ee nn 
Of the Parts and Motion of; Lys £ CNG. 
„11 Wb Pp AR at} 1 Nets 212 118 
F the Head. paſs we to the Member, 
concerned in their Motion. And here we 
have a copious Subject, if I was minded to exps 
tiate. I might take notice of the admirable Me. 
chaniſm in thoſe that creep: The curious Oars in 
thoſe amphibious Inſects that ſwim and walk 
(1) ; the incomparable Proviſion made in' the Feet 
* z 7 ; | 4 5 A JO ITE 5 of 
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ir i in other Animals: But their Cornea and Optich Nerve, 
being always at one and the ſame Diſtance are fitted ou 
to ſee: diſtantial Objects, but not ſuch.as- are very nigh: 
Which Inconvenience the Feelers obviate, leſt it ſhould be 
prejaiicial, in occaſioning the Inſect to run its Head againſt 
— 1 | 5121 | SM 73?! | odd 
Aud that this, rather than wiping the Eyes, is the chief 
uſe of the Feelers, is farther manifeſt from the Antenze of 
the Fleſhfh, and many other Inſects, which are ſhort, and 
ſtrait, and . incapable of being bent unto, or extended over 
the Eyes: As allo from others enormouſly long, ſuch 23 
thoſe of the Capricorni. or Goat-chafers, the Cadew-Fly, and 
i vers others, both Beetles and Flies. B 2 
(3) The lamellated Antenne of ſome, the clavellated of 
others, the neatly articulated of others, the feathered and 
divers other forms of others of the Scarab, Papilionaceiur, 
Gnas, and other Kinds, are ſurprixingly beautiful, when 
viewed: through a Microſcope. + And in ſome, thoſe: Antenng 
diſtinguiſh the Sexes. As in the Gaatkind, all thoſe with 
Tufts, Feathers, and Brufh-horns, are | Mates 3 thoſe with 
ſhort, fingie ſhafted Antennæ, are Females, | i 
„) All the Families of © Hydroranthari,. Noronedbi, &c. 
have their hindmoſt Legs made very nicely, with * 
: io 


farther off from the Cornea (which would: require time) 4 
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o ſuch as walk, or hang upon ſmooth Surfi: 
— 091 the great Strength and Spring in the 
Legs of ſuch as leap (3): the ſtrong and well made 
Feet and Talons ot ſuch as dig (4): and to name 
no more, the. admirable Faculty of ſuch as. can- 
not fly, to convey : themſelves with Speed and 
Safety, by the help of their Webs (5), or . 

. RO CIAL - £29 . © other 
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rns 5 x Kn 3 + i 973 14 + 
dious Joynts flat, and Briſtles on each Side towards the 
end; ſerving fot Oars to ſwim; and then, nearer the Body, 
2 two ſtiff Spikes, to enable them to Valk when Occa- 
on is. em ©! „ mar & } 4 99 þ 
(2) I might here name divers Flies and other Inſects, who, 
des their ſnarp, hooked ' Nails, have alſo skinny Palms 
to their Feet, to enable them to ſtick on Glaſs, and other 
ſmooth Bodies, by means of the preſſure of the Atmoſphere. 
But becauſe the Example will illuſtrate another work of 
Nature, as well as"this, 1 ſhall chuſe a fingylar piece of Me- 
chaniſm in one of the largeſt ſorts of Aydrocanthari. O 
theſe large ones there are two ſorts, one largeſt, all black, 
with Anteme handſomly emboſſed at the ends. The other 
ſomewhat leffer, hardly ſo black, wich capillary Antenne; 
the Forehead, Edges of the Vagine, and two Riogs on the 
Thorax, of a tawny colour. The Female hath Vagine prettily 
furrowed 3; the Male ſmooth. But that which is moſt to 
our purpoſe in this Male, is a Flap, or hollowiſh Cap near 
the middle Joynr' of the Fore-legs; Which when clap'd on 
the Shoulders of the Female in Coitu, ſticks firmly there- 
on; after the manner as I have ſeen Boys carry heavy 
Stones with only a wet piece of Leather clap'd on the top 
of the Stone. | „ 
(3) Thus Gr 


1 


Thighs, with long, ſlender, but ſtrong Legs, which enable 
them to leap with great Agility and Strength. > 
(4) I have wondered to ſee with what great Quickneſs, 
Art, and Strength, many Yeſpe- Ichneumons, Wild Bees, and 
83 the Earth, yea, even Wood it ſelf: But 
the moſt remarkable Animal in this way, is the Mole · cric bet 
in Book 4. Ch.13. Note 17. 3 

9 I have with pleaſure often ſeen Spiders dart out their 
Webs, and (ail away by the help thereof. For the manner 
of which, ſee Mr. Lowth. Abridg. Vol. 2. p. 794+ from Dr. 
Liſter and Dr. Hulſe, who both claimed the Diſcovery third: 


aſhoppers and Crichets have brawny . ſtrong . 
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other Artifice to make their Bodies lighter than 
the Air (6): theſe and a Multitude of other ſuch 
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of: And do both ſeem to have hit thereupon, without am 
foreknowledge ' of what each other hath diſcavered, as j; 
ſaid in the laſt cited place, and as I more plainly find ty 
ſome. original Letters of Mr. Ray's, Dr. Liſtex's, and Dr. 
Halſe's, in my hands: By which alſo 1 find the two inge 
nious Doctors were very modeſt in their Claims, and ven 
amicable in the matter. In one of Dr. Liſter's to Mr. Raj 
he thinks there is a fair hint of the Darting of Spider, 
in Artift. Hiſt, An. L. 9. c. 39. and in Pliny, I. II. c. 24. but 
for their Sailing, that the Antients are ſilent of, and he think 
1 pen firſt b =; Mg ge HT Letter * 
1670, i t ight Spiders are to fly, he 
faith, The laft © Okober, Oc. I wol notice, that the Air wa 
very full of webs, I forthwith mounted to the top of the bighel 
Steeple on the | Minſter {in Tork] and could thence diſcern then 
yet exceeding bigh above me. Some that fell, and were is. 
tangled upm the Pinacles, I took and found them to be Luyi; 
which Kind ſeldn or never emer Houſes, and cannot be ſuj- 
poſed to have taken their Flight from the Steeple. . | 

(6) There are (I imagine) divers Animals, as well as Spi- 
ders, that have ſome ky + of Conveyance, as little known 
to us, as that of Spiders formerly was. Thus the . Squilule, 
Palices arboreſcentes, aud Microſcopical Animal: ules ct the tag 
nating Waters, ſo numerous in them as to diſcolour ſome- 
SL the Water, and make them look as if they were tin- 


Red, Yellow, or Green, or covered with a thick greet 
um; all which is nothing but Animalcules of that Co- 
lour. That theſe Creatures have ſome way of Conveyance, 
I conclude, becauſe moſt ſtagnating Waters are ftock'd with 
them; new Pits and Ponds, yea, Holes and Gutters on the 
tops of Houſes and Steeples. That they are not bred there 
by Aquivocal Generation, | every ingenious, conſidering 
| Philoſopher will grant; that they have not Legs for tr 
velling ſo far, is manifeſt from Inſpe&ion : And therefore | 
am apt to think, that they have ſome faculty, of inflating their 
Bodies, or darting out Webs, and making their Bodies buoy: 
ant, and lighter. than Air; or their Bodies, when dry, may 
be lighter than Air, and ſo they can ſwim from por to 
place; or the Eggs of ſuch as are oviparous, may light 
enough to float in the Air. But then the Viviparous ( 
my late ingenious Friend, Mr. Charles King, ſhewed me the 


Pulices aquat arboreſ. are; theſe I ſay) can't be this way 
Es accouſi” 
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like Things as theſe 1 might, I ſay, take No- 
tice of, as great Evidences of the Infinite Crea- 
tor's Wiſdom : But left I ſhould be too tedious, I 
will confine my Obſervations to the Legs and 
Wings only. And theſe, at firſt View, we find to 
be incomparably fitted up for their intended Ser- 
vice, not to overload the Body, not in the leaſt 
to retard it, but to give it the moſt proper and 
convenient Motion. What, for Example, can be 
better contrived, and made for this Service, than 
the Wings? Diſtended and ſtrengthened by the 
fineſt Bones, and theſe covered with the fineſt and 
lighteſt Membranes, ſome of them adorn'd with 
neat and beautiful Feathers (7), and many of them 
provided with the fineft Articulations, and Fold- 
ings, for the Wings to be withdrawn, and neatly 
laid up in their Vagina and Cafes, and again rea- 
dily extended for Flight (8). 2 


— 
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accounted for. The cauſe of theſe latter Suſpicions was, 
that in the Summer Months I have ſeen the Pulices arbreſ. 
and the green Scum on the Waters (nothing but Animal- 
cules, as I ſaid) lie in a manner dry on the Surface of the 
Waters; at which time (as I have ſhewn in B. 4. ch. 11. 
Note 13.) thoſe Animalcules copulate ; and perhaps, they may 
at the ſame time change their Quarters, and ſeek out new 
- or their numerous Offspring, as well as them 

ves. | 

(7) It is well known to all Perſons any way converſant in 
Microſcopical Obſervations, that theſe elegant Colours of Moths, 
aud Butterflies, are owing to neat and well made Feathers, 
= with great Curioſity and Exactneſs in rows, and good 


er. 
(3) All that have Eüytra, Scarabs, (who have whole Ely- 
tra, or reaching to the Poder) or the Hiuxths be, ſuck 
as Earwigs, and Staphylini of all forts, do, by a very curi- 
ous Mechaniſm, extend and withdraw their Membrana ceous 
Wings (wherewith chiefly they fly) and it is very pretty 
to ſee them prepare themſelves for Flight, by thruſting out, 
aud unfolding their Wings; and again ee thofe 
oynts, 
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And then for the Poiſing of the Body, and 
keeping it wpright, and ſteady in Flight, it is a 
admirable Artifice and e this Purpoſe, 

in ſome, by four, Wings (9); and in ſuch as hay 
but two, by Pointels and Poiſes placed under the 
Wings, on each ſide the Body. s(t 


And laſtly, It is an amazing thing to. refled 
upon the ſurpriſing Minuteneſs, Facet and Curio: 
ſity of the (19). Joynts, the Muſcles, the Te 


* 


dons, the Nerves; neceſſary to perform all the Mo- 
tions of the Legs, the Wings, and every other 
Part. I have already mentioned this in the 
larger Animals: but to conſider, War a 


— — 1 8 — — 
Joynts, and neatliy fold in the Membranes, to be laid up 
ſafely in their Elytra or Caſes. For which Service the Bones 
are well placed, and the Joynts; miniſtring thereunto, are 
accurately contrived for the moft compendious and commodi- 
dus folding m— Wings. I 
(9) For the keeping the Body ſteady and upright in 
Flight, it generally holds true (if I miſtake not) that all 
bipennated Inſecs have Poiſes joyned to the Body, under the 
hinder Part of their Wings, but , ſuch as have four Wi 
or Wings with Elytra, none, If one of the Poiſes, or one 0 
the leſſer Auxiliary Wings, be cut off, the Inſect will fly, as 
if one Side overballanced the other, until it falleth on the 
Ground. So if both be cut off, they will fly awkwardly and 
unſtcadily, manifeſting the on of ſome very neceflary Part, 
Theſe Poiſes or. Pointells are, for the moſt. part, little Balls 
ſet at the Top of à ſlender Stalk, which they can move every 
way at pleaſure. , In, ſome they ſtand alone, in others, (as in 
the whole Fleſb-Fly, Tribe) they have little Covers or Shields, 
under which they lie and move. The Uſe, no doubt, of 
theſe Poiſes, and Secondary leſſer Wings, is to poiſe the Eo 
dy, and to obviate all the Vacillations thereof in Flight, (er: 
ving to the Inſect, as the long Pole, laden at the Eads 
with Lead, doth the Rope-dancer. 1 
(ic) As all the Parts of Animals are moved by the Help 
of theſe; ſo there is no doubt but the minuteſt Animals 
have ſuch like Parts. But the. Muſgles and Tendons of ſome 
of the larger Inſe&s, and ſome of the leſſer too, may be (eco 
with a Microſccpe, e 1 0 
110 
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minute Animals, even in the 
ſmalleſt Mite, yea, the Animalcules, that (with- 
out good Microſcopes) eſcape our Sight, to con- 
ſider, I ſay, that thoſe minuteſt Animals bave all 
the Joynts, Bones, Muſcles, Tendons and Nerves, 
neceſſary to that brisk and ſwift Motion that ma- 
ny of, them have, is ſo ſtupendous a piece of cu- 
rious Art (11), as plainly manifeſteth the Power 
and Wiſdom of the infinite Contriver of thoſe ini- 
mitable Fineries. But having named thoſe mi- 
nute Animals, why ſhould 'I mention onl any 
one Part of their Bodies, when we have, in that 
little Compaſs, a whole and compleat Body, as 
xquiſitely formed, and (as far as our Scrutiny can 
poſſibly reach) as neatly adorned as the .largeſt 
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(11) The minute Curioſities and inimitable Fineries, ob- 
ſervable in thoſe leſſer Animals, in which our beſt Micro- 
ſcopes diſcover no 'Botch, no rude ill made Work | (contra- 
ry to what is in all artificial Works of Man) do they not 
far more deſerve our Admiration, than thoſe. celebrated 
pieces of humane Art? Such as the Cup made of a Pepper- 
Corn, by Oſwald Nerlinger, that held 1200 little Ivory Cups, 
all gilt on the Edges, and having each of them a Foor; 
and yet affording Room for 400 more, in the Ephem, Germs 
T. 1. Addend. ad O0. 13. Such alſo was Phazthon in a Ring, 
which Galen thus reflects upon, when he ſpeaks of the Art 
and Wiſdom of the Maker of Animals, particularly fach as 
are ſmall, Quanto, ſaith he, ipſum minus fuerit, tanto ma- 
prem admirationem tibi excitabit z quod declirant Opifices 
cum in corporibus parvis aliquid inſculpant : cujus generis eſt 
n idam in Amulo Phaetonts quiatuor eguis inve- 
am 'ſculpſit. Omnes enim equi frenum, os, & demes ante- 
fibres habebant, &c. And then having taken notice, that 
the Legs gere no bigger than thoſe of a Gnat, he ſhews 
that their Make did not conie up to 'thofe of the Goat, as 
alſo, faith he, Major adbuc alia quedam eſſe videtur artis ejut, 
qui Pulicem condidit, Vis atque Japientia, quod, %e. Cum 
,t Ars Aa in tam abjeFis ahimalibus appareat, V 
guantam ejus Vim ac Sapientiam in præſtamior ibus ineſſe putabimus : 

Galen. de Uſ. Patt L. 17. c. 1. fin. 1 . 
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Auimtel. Let ns confider, that there we have Eye, 


* 


a Brain, a Mouth, a Stomach, Entrals, and exe 
ry other Part of an Animab Body, as well asLey 


and Feet; and that all thoſe Parts have each d ] 
them their neceſſary Apparatus of Nerves, 
various Muſcles, and every other Part that oth: 
Infects have; and that all is covered and guardy 
with a wedl-made Tegument, befet with Briftls 
adorned with neat Tmbrications, and many othe f 
Lis, And laſtly, let us conſider in how lin f 
ompaſs all this Art and Curioſity f lie, eva WR ? 
in a Body many times leſs than a ſmall Grain WV 
Sand (12), ſo that the leaft Drop of Water cn Wl © 
contain many of them, and afford them alſo ſuf. P. 


cient Room to dance and frisk about in, (13). tc 
Having ſurvey'd as many of the Parts of li. ſc 
ſects as I care to take notice of, I ſhall in te 
next Place ſay ſomewhat of their State, and Ci Wi * 
cumiſtances of Life. And here I ſhall take notice tl 
only of two Things, which have been only hin. 0 
ted at before, but will deſerve more particulu L 
Conſideration here, as being Acts of a wonderful ol 
Inſtinct, namely, Their Security of themſelves n 
againſt Winter; and their ſpecial Care of preſ i © 
ving their Species. Wim 
DA 
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(12) It will in ſome meaſure appear, how wonderful 
minute ſome Microſcopical Animalcules are, by wit | 
follows in the next Note. But becauſe more particular Ex = 
amples would be endleſs, ': I ſhall refer to the Obſervation 
2 . and others, in the , Philoſe Tru 30% 
(13) It is almoſt impoſſible, by Reaſon of their. perperual 
Motion, and changing Places, to count the Number of ttt 
Animalcules, in only a Drop of the green Scum upcn W. 
ter; but I gucſs I have ſometimes ſeen not fewer than 1c 
frisking about in a Drop no brigger than a Pin's Head. Bit 
in ſuch a Drop of Pepper-Water, a far greater Numbet; 
theſe being much leſs than thoſe, 


Fi. 
LW 


SSS FZ 2 M; 


(1) 
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1 Adu 0? £ | 
The Sigacity of IN$EC Ts 10 ſecure thems 
us c elves againſt Winter. 


TT. ist an extraordinary Act of Inftin& and Sa- 
gacity obſervable in the generality of the In- 
ſect · Tribe, tllat they all take Care to ſecure them; 
ſelves, | 4nd provide againſt the Neceſſities of 
Winter. That when the Piſtreſſes of Cold and 
Wet foree them, they ſhould retire to warm and 
dry Places of Safety; is not ſtrange: but it is a 
prodigious Act of the infinite Conſervator's Care 
to enable ſome ta live in a different Kind of In- 
ſect· State; others to live, as without, Action, fo 
without Pi and others that act and eat, to 
lay up in Summer ſufficient Proviſions againft 
the approaching Winter. Some, I ſay, live in a 
different State. For having ſufficiently fed, nou- 
riſhed, and bred up — to the Perfection 
of their Vermicular, Nympha State, in the Sum- 
mer - Months, they then retire to Places of Safety, 
and there throw off their Nympha, and put on 
their Aurelia or Chryſalis- State for all the Winter, 
in which there are no Occaſions for Food. This 
is the conſtant Method of many Families of the 
Inſect-Tribe (1). | 3 

1 486 | ut 
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(i) It would be endleſs to enter into Particulars here, be- 
cauſe all the Papilionaceous, Fleſh, and Ictneumon-Fly Tribes, 
and all. others that undergo the Maha and Aarelia-ſtate, 
between that of the Egg and Mature-ſtate, (which are very 
aumerous )-appertain. to this Note. For a Sample therefore 
'only, ſhall take what ſome may think a mean one, but if 
conſidered, deſerves our 128 and that is the 1 
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But there are others, and ſome of them in the 

moſt perfect State too, that are able to ſubſiſt in 

a kind of Torpitude or Sleeping State, withay 

any Food at all; by reaſon as there is no Adin, 

ſo no Waſte of Body, no Expence of Spirits, au 
therefore no need of Food (2). 

But for others that move and act, and ne 

/ Food, it is a prodigious Inſtinct and Foreſight th 

Creator hath imprinted on them, to lay up ſuffi, 

ent Food in Summer for the Winter's (3) Neceſl. 
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city of the White-Buttes fly ' Caterpiller, which baving fel i 


great Trains of them creeping. up. the Walls and Poſts d 
the next Houſes, where, with the help of ſome Cobuch 
like: Filaments, they hang themſelves to the Cielings, and 
other  commotious Places, and then become Aurelie; in 
N.. State and * they hang ſecure — Wet and Cold 
till the. Spring and warmer ths, when they are trank 
muted into Butter-Flies, |, 1 Sa r 

(2) I ſhall not name any of the particular Species of li 
ſects which live in this State, becauſe they are very nume 
rous, but only remark two Things obſervable in their & 
gacity in this matter: 1. That they are not driven by Streß 
of Weather to their Retirement, but ſeem as naturally to 
betake themſelves thereto, as other Animals do to reſt and 
ſleep. + For before the Approach of cold weather, toward 
the Erd of Summer, we may fee ſome Kinds of. them flock Or 
ing together in great Numbers within Doors (as Swallows N 
do a little before they leave us) as if they were making , 

ready for their Winter's Reſt, 2. That every Species be. Ne 
takes it ſelf to a proper convenient Receptacle ; ſome un» tio 
der the Waters to the Bottoms of Ponds; ſome under the no! 
Earth, below the Froſts; ſome under Timber, Stone, C. Wil tor 
lying on the Ground; ſome into hollow Trees, or under the ¶ ci 
Bark, or in the Wood; ſome into warm and dry! Place; 6 
and ſome into dry alonme. cage 5309) 

(3) There, are not many Kinds that thus; provide their BW rar 
Food before-hand, The maſt remarkable, are the Ant 2 cat 
the Bee; concerning the firſt of which, Origen hath this Re. (cn 
mark, viz. De ſolertia Formicarum, venture byemi matuwe Bl jun; 

proſpiciemium, ſibique inuicem ſub onere feſſis ſuccurremiun; Wh ter 
quodgue fruges arroſar condunt, ne rurſus enaſcantur, ſed - non 
ann 
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ties and Occaſions. And it is very pretty to ſee 
with what unwearied Diligence all Hands are at 
work for that Purpoſe, all the warmer Months. 
Of this the Holy Scripture it ſelf gives us an In- 
ſtance in the Ant, calling that little Animal ex- 
ceeding wiſe, Prov. 30. 24. And the Reaſon is, v. 25. 
The Ants are a People not ſtrong, yet they prepare their 
Meat in the Summer. And therefore Solomon ſends 
the Sluggard to this little contemptible Creature, 
to learn Wiſdom, Foreſight, Care and Diligence, 
Prov. 6. 6, 7, 8. Go to the Ant, thou Sluggard,: conſi- 
der ber Ways, and be wiſe : which baving no Guide, 
Overſeer, or Tal HN her Meat in the Summer, 
and gatbereth ber Food in the Harveſt, 

To this Scriptural Example, give me leave to 
anticipate, and ſubjoyn an Obſervation of the far- 
ther great Wiſdom of this little Creature, and 
that is their unparallelled £779, their Tender- 
neſs, Sagacity, and Diligence about their 
Young (4). Tis very diverting, as well as ad- 

See {pretty -e mirable 
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amum alimento ſint, non ratiocinationem Formicarum in . cau- 
ſa debemus credere, ſed almam matrem Naturam bruta quoque 
fic ornantem, ut etiam minimis addat ſus quædam ingenia- | 

But as for Waſps, Hhrnets, Humble-Bees, and other Wild-Bees, | 
Veſpe lebneumons, and divers others that carry in Materials for 
Neſts and Food; this is only for the Service of their Genera- 
tion, for hatching their Eggs, and nouriſhing their Young, 
not for Supplies in Winter; for they all forſake their Neſts 
towards Winter, and retire to other Quarters, living (I con- 
18 without Food all that Time. 

(4) Hos vermiculos ¶ Formicarum Ova vulgo vocatos ] i- 
credit 5opyn Of cura Formicæ educant, ſummamque dant ope- 
Tam, ne vel tam illum, quod ſpectet eorum vermiculorum edu- 
cationem atque nutritionem, omittam: quem in finemw fere 
ſemger eoſdem ora circumport ant ſecum, ne ulla eos ladat in- 
Juria, In nuſeo meo nonnullas iſtius generis formicas vitro 
terra repleto concluſas cum Vermiculis iſtis adſervabam: ibi 
nn ſine jucunditate ſpectabam, quo terra fieret in ſuperficie 
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374 Infetts Security againſt Winter. Book VII 
mirable' to ſee, with what Affection, and Car 
they 7 about their Young in their Mouth, 
how the SO themſelves to the. greateſt Dan. 
gers, rather than leave their Young expoſed, a 
forſaken; how they remove them from Place ty 
Place in their little Hills, ſometimes to this Part 
ſometimes. to that, for the Benefit of conveniar 
Warmth, and proper imme, and then apain 
withdraw, and guard them againſt Rain, a 
Cold. Now that this great Wiſdom which th 
Scriptures attribute unto, and is diſcernable in 
this Tittle Animal, is owing only to the Tnftins, 
or Tnfiaſions'' of the great Conſervator of the 
World, is evident, becanfe, either this Wiſdom, 
Thonght, and Forecaſt, is an Act of the Aninal 
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ſiecior, eo profundius Formicas eum fetibus 'fuis provepere : em 
vero aquam " adfunderem,” viſu' mirificam erat, quanto «fel, 
guanta ſolicitudine, Hoe Sep mem in eo collocarem ot 
ram, us fetus ſuos ſicciore & tuto loco reponerent. Sepius with, 
cum aliquot diebus aqua caruiſſent, atque cum affuſo tantils 
i - 6 veſtigio 4 Formieis feu 
ſuos eq loci fuiſſe allatos, quos ibi diſtincte conſpiciebam movii 
argue fugere humorem. Muftoties fui tonntus, ut es Ve 
culor ipſe educarem, at ſemper conatum fefellit eventus: neg 
7pſas Formicarum Nympbas ali menti jam non indizas unquam fi 
' ipſis Farmicis poruj foru ariificiali excludere, J. Syammend, Ep: 
log. ad Hift. Ipſect. p. 1752. ry, ee, 

Sir Edward King, who was very curious in examining the 
Generation of Ants, obſerves their great Care and Diligence 
1. About their Sperm, or true Eggs, which is a fine white 
Subſtance like Sugar, which they iligently gather together 
into an Heap, when | ſcattered; and on which they lie it 
Multitudes. (I ſuppoſe, by way of Incubation.) 2. I bare 
obſerved, faith he, in Summer, that in the Morning the 
bring up thoſe of their Youngs (call'd Ant-Eggs) towards 
the Top of the Bank: So that you may from 10 in the Moto: 
ing, until 5 or 6 Afternoon, find them near the Top —— 
for the moſt Part on the South-fide the Bank. But towards 7 Ol 
8 at Night, if it be cool, or likely to rain, you may ig ! 
Foot deep before you can find them. Philoſ. Tranſ. No. 23-% 

Lowrborp's Aby ing. V. 2. p. 7, and 9. 
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it ſelf, or of ſome other Being that hath Wiſdonp. 
But the Animal being irrational, tis impoſſible it 
can be its own Act, but muſt be derived, or re- 
ceived from ſome wife Being. And who! What 
can that be, but the infinite Lord, Conſervator 
and Governour of all the World? 
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CHAP. VI. 
Of the Care of INSECT about their Young, 


HE other notable Inftin& I am to treat of, 

is the peculiar Art and Care of the Inſe&- 
Tribe about the Preſervation of their Species. 
Here I might ſpeak of many things, but I have 
occaſionally mentioned divers = 4 them before, 
under ſome or other of the General Heads, 
and therefore ſhall fix only upon two things rela- 
ting to their ſpecial Art and Care about the Pro- 
duction (1) of their Young, which have not been 
ſo particularly ſpoken to as they deſerve. 

One thing is their ſingular Providence for their 
Young, in making or finding out ſuch proper 
Receptacles and Places for their Eggs and Seed, 
as that they may receive the Advantage of a ſuffi- | 
cient Incubation, and that the Young, when pro- Z 
duced, may have the Benefit of proper and ſuffi- 


cient Food for their Nurture and Education, bar 
they 


* 
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(1) The Doctrine of Æquivocal Generation, is at this 
Day ſo ſufficiently exploded by all learned Philoſophers, 
that T ſhall not enter the Diſpute, but take it for granted, 
that all Animals ſpring from other Parent-Animals. If the 
Reader hath any doubt about it, I refer him to Fergneur 
Redi de Gen. Inſet. and M. Ray's Wijd. of God, &c. p. 344+ See 
alſo before Book 4, Ch, 15. Note 1. 

Eb 4 (2) 
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they are able to ſhift for themſelves. It is admira. 
ble to ſee with what Diligence and Care the ſevera] 
Species of Inſects lay up their Eggs or Sperm in 
t err ſeyeral proper Places; not all in the Water, 
in Wood, or on Vegetables; but thoſe, whoſe Subj. 
ſence is in the Waters, (2) in the Water; thoſe to 
whom Fleſh'is a proper Food, in Fleſh (3); thoſe 


to 
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(2) It would be endleſs to ſpecify the various Species of 
Inſects, that have their Generation in the Waters, And 
therefore I ſhall only obſerve of them. 1. That their Egg 
are always laid up with great Care, and in good Order 
And alſo, 2. Where proper and ſufficient Food ' 13, 3. That 
n in their. Mmpha- State in the Waters, they have Parts pro- 
per 'for Food and Motion; and in many or moſt of them, 
very different from what they have in their Matyre Statt, 
a manifeſt Argument of the Creator's Wiſdom and Prov 

dence. - For an Inſtance, ſee Note 17. | LAY 
\ (3) As Seigneur Redi was one of the firſt that made it his 
Buſineſs to diſcard Anomalous Generation, fo he tryed more 
5 1 5 relating to the Vermination of Serpents, Fleſh, 
iſh, putrified Vegetables, and in ſhort, whatever was com- 
monly known to be the Nurſery of Maggots, more I ſay 
probably, than any one hath done ſince. And in all his 
Obſervations, he conſtantly, found the Maggots ro turn to 
Aureliq, and theſe into Flies. But then, faith he, Dubita/e cr- 
pi, utrum omne boc vermium in carne genus, ex ſolo Muſct- 
rum ſemine, an ex ipſs putrefactis carnibus oriretur, tantoque 
magis conſirmabar in hoc mes dubio, quanto in omnibus gene- 
rationthus . fſætius videram, in carnibus, antequam 
verminare irciperent, reſediſſe — 4 ſpeciei Muſeqs, jus 
propago poſtex nafcebatur. Upon this he tells us, he put Fiſh, 
Fleſh, c. into Pots, which he covered cloſe from the Flies 
with Paper, and afterwards (for the free Air ſake) with 
Lawn, whilſt other Pots were left open, with ſuch like 
Fleſh, Cc. in them; that the Flies were very eager to get 
into the covered Pots; and that they produced not one 
1 when the open ones had many. Fr. Redi de Gene. 
Among the Inſects that come from the Maggots he men- 
tions, he names Culices, Now from the moſt critical Obſer- 
vations I have made, I never obſerved any ſort of Gnat to 
come from putrified Fleſh, vegetables, or any other * 
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to whom the Fruits (4) or Leaves of Vegetablexare 
| g hem 1 jo (4) . 158511 IS 10 Food, 
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he taxeth with them. So that either he means by Culex, ſome 
Fly that we call not by the Name of Gnat; or elſe their 
Cnats in Italy, vary in their Generation from oury in England. 
For among above. 30, near 40. diſtinct Species of Goats that 
1 have obſcrved; about the Place. where. I live, I never found 
ao ay their Xggs eee Ge. but ibs largeſt ox 
called by Aldrovand, Culices. maximi, by, Swammerdam, . Ti 
terreftres, lay their Eggs.in Meadows, ©. under the Grafs; one 
of the larger middle Sort, in dead Beer, Yeaſt! Oc. lying on 
the Tops, or in the Leaks of Beer Barrels, Gc. and all the reſt 
(as * as ever I have obſerved), lay and hatch in the Waters, as 
in Note 17. n Dat Gs. es 
The Generation of the Second of theſe, being akin to ſome of 
the foregoing Inſtances, and à little aut of the way, may de- 
ſerve _— here. This Gnat lays its Eggs commonly in dead 
Beer, Oc. as I faid, and probably in Vinegar, and other ſuch 
Liquors, Some time after which, the Maggots are ſo numerous, 
that the whole Liquor ſtirreth as if it was alive; being full f 
Maggots, ſome larger, , ſome ſmaller; the largec are the Offspring 
of our Gnat, the ſmaller, of a ſmall dark coloured Fly tending to 
reddiſh. ;, frequent in Cellars, and ſuch obſcure Places, All t 
Maggots turn to Aurelia, the larger of which, of a Tan-Colour, 
turn to our Gnat. This Gnat is af the unarmed. Kind, having 
no Spear in its Mouth. Its Head is {arger than of the common 
Gnats, a longer Neck, ſhort jointed Antenna, ſported Wings 
reaching beyond its ſlender. Aluws; it is throughout of 2 l 
_ Colour, tending.to. red, eſpecially. in the, Female : The 1 
chief Difference between the Male and Female, is (as in other = 
Gnats, yea, moſt Inſects) the Male is leſsrhan the Female, and 
bath 3 dender Belly, and its Podex not ſo ſharp as the Fe- 
male's is. Ya! Sogn * | 
(4) The Inſefts that infeſt Fruits, are either of the Ichneumon- x 
Fly kind, or Pbalæn e. Plums, Peaſe, Nuts, ©c. produce ſome | 
or other Iehneumon· N. That generated in the Plum is black of 
4 middle-fize, its Bay near „ Inch long, its Tail not much leſs, 
conſiſting of 3 Briftles, where with it conveys its Eggs into 
Fruits: Its Aatennæ, or Horns long, ſlender, recurved ; its Bel- 
ly longiſh, tapering ſmall towards the Thorax ; Legs reddiſh; | 
Wings membranaceous, thin and tranſparent, in number 4, which | | 
33 one CharaQteriſtick of the Ichaenman-Fly. | | 
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15 wt re HB Fly is very frat Wings ute, hel 
the Poder; Antenne long; Alb mort, ſhaped 

e A A t, wich the Point towards the Aud; it walket 

1 0 eth fl ooh No Tail appears às in the former; but the 

| e one lyeth hidden under the Belly, which they can & 
per be dend . to pierce Peaſe when young and tender, 


ih te alſo, 26 T have Redfon to ſuſpect, he 
fk met with (as as indeed the former two) in divers Jeg 
Fears and Apple 


I could never Albans any Thing to breed 
in, but only. the leſſer Phalene, about & Inch long, whitih 

| D 3 in brown above (dappled with brow 
inclinin dirty Red ) all but about a third Part 

the * 0 A Wings, which is not grey, but brow, 

a 110 y ftriped. with wavey Lines of a Gold-colour, s i 
; Its Head' is ſmall, with a Tuft of whitiſn brown in the 
cent; f 42 ſmooth, moderately long. The Aurelia of 
5 1251 s ſmall, oo à yellowiſh- brown. I know not what 


they require f. or. their Generatibn out of Boxes; but thoſe 
laid up in Augyff, Auguff, did not become Moths before Fane follow- 


40 There: are E a5 of the Phalene and Ic hne un- Fly Tre, 
by have their Generation on the Leaves or other Parts of 
rees and Shrubs, too. many to be here reckoned up. The 
Oak hath many yery beautiful Phalænæ, bred in its convolved 
Leaves, White, Green, Yellow, Brown ſpotted prettily, ad 
e 8 and many more befides; and its Buds afford 1 
| Fic for Caſes, and Balls of various Sorts, as ſhall be ſhew 
ereaſter; its Leaves expanded, miniſter to the Germiuation 0 
globular, and other ſphæroidal Balls, and flat Thecz, ſome like 
ts, ſome like Buttons excavated in the Middle, and divers o. 
ther ſuch like Repoſitories, all belonging to the = 
m0n-Fly kind. And not only the Oct, but the Maple allo, th: 
'White-rborn, the Briar, Privet, and indeed almoſt every Tree, 


and Shrub. 
. (6) And as Trees and Shrubs, ſo Plants have their peculiar 
H The White-Butterſty lays its voracious Offspring 


on Cabbage. leaves; a very beautiful reddiſh ocellated one, 
its no leſs voracious black Offspring of an horrid Aſped. 
on the Leaves of Nettles ; as alſo doth a very _— 
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ſomé on another, and another; but conſtantly 
the fame Family bn/ the fame Tree, or Plant, t 
moſt agreeable to that Family. And as for others 
that require a conſtant and greater Degree of 
Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 
Body of other Animals; fone in the Feathers, of 
Birds (7); ſome in the Hair of Beaſts (8); ſome 
% anti -en boa v ei and 1-07 3; in 
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ſmall greeniſh Ihneumon- Fly, in Caſes on the Leaves of the 
ſame Plant: And to name no more (becauſe it would be endleſs) 
the beautiful Ragwort- Morb, whoſe Upper- Wings are brown, ele- 
gantly ſpoted with red, and Under Wings are edged with browns 
cheſe, I ſay, provide for their beautiful golden- ring d Eruce up- 
on the the Ragwort-· Plant. t ee r, 

( Many, if not moſt” fort of Birds, are infeſted with à di- 
ſtinct kind of Lzce, , very different from one another in 'Sh 
Size, (c. For Figures and Deſcriptions of them, I ſhall” 

to Sjgnieur Redi of Inſelts. See alſo Motufer, L. 2. c. 23. Theſe 
Lice lay their Nits among the Feathers of the reſpective Birds, 
where they are hatched and nouriſhed : aud as A4riforle faith, 
would deſtroy the Birds, particularly Pheaſants, if they did not 


F 


duſt their Feathers, Loco infr. citar. © os £ 

(8) And as Birds, fo the ſeveral ſorts of Beaſts have their pe- 
culiar ſorts of Lice; all diſtinct from the two Sorts infeſting 
Man: Only the 4ſs, they ſay, is free, becauſe our Saviour rode 
upon one, as ſome think; but I preſume it is rather from the 
Paſſage in Pliny, L. II. c. 33. or rather 4rift. Hiſt. Animal. 
L, + c. 21. who faith, Qaibus, pilus eſt, non carent eodem 
[ Pediculo] excepto Afitte, qui non Pedicitlo timtum, verum etiam 
Redivio immunis eſt. And a little before, ſpeaking of thoſe in 
Men, he ſhews what Conſtitutions are moſt ſubject to them, and 
inftanceth in Aleman the Poet, and Pherecydes Syris that died of 
the Pthiriaſit, or Lowſy Diſeaſe. For which foul Diſtemper, if 
Medicines ate deſited, Moufet de Inſe#. p. 262. may be con- 
ſulted. Who in the ſame Page hath this Obſervation, Animad- 
verterunt noſtrates —— nbj Aſores inſulas a tergo reliquerint, Pe- 
diculps confeftim omnes tabeſcere : atque ubi eas reviſerim, iterum 
mumeros alios ſubito oriri, Which Obſervation is confirmed by 
Dr. Stubbs, V. Zawth.” Abridz. V. 3. p. 553 And many Sea- 
men have told me the ſame. 3 


3 


(9) 
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mn. the very, Scales of / Fiſhes. (95 ſome in the 
Noſe ( 10); ſome in the Fleſh, (11); yea, ſome in 
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903. YO oe nne 91g 10 10 „ 
- '\(9) Fiſhes, one would think, ſhould: be free from Lice, by 
reaſon, they live in; the Waters, and are perpetually moving it, 
and bruſhing through them: But yet they have their Sor 
too. . 1892 1 TIES 2 £77” Atte 0 » 


*- Beſides which, I have frequently found great Numbers of 
long ſlender Worms in the Stomachs and other Parts of Fiſh, 
— Cod-Fiſh, eſpecially ſuch as are poor: Which Worm 
ve worked themſelves deeply into the Coats and Fleſh, © 
that they could not eaſily be, gotten. out. So Ariftatle ſaith of 
ſome Fiſhes, Baιjẽ, & Tillou Lumbricus innaſcitur, qui debili 
, (Fc. Chalcis vitin inſeſtatur diro, ut Pedicali ſub Branchiis 
innati quam multh interimant. Hiſt. An. L. g. c. 20. 
(102 of Inſects bred in the Noſe of Animals, thoſe in the 
Noſtrils of Sheep are remarkable. I have my ſelf taken out nat 
fewer at a time than 20 or 30 rough Maggots, lying among the 
Lumina of the Noſtrils. But I could never hatch any of then, 
aud ſo know not what. Agimal they proceed from: But I haye 
no great doubt, they are of the 1chneumon-Fly- Kind; and not 
improbably of that with a long Tall, called... Triſets, whole three 
Sole ſeem very commodious for conveying its Eggs into deep 


I have alſo feen a rough whitiſh Maggot, above 2 Inches 
within the Inteflimun rectum of Horſes, 5 adhering there. 
to, that the hard Dung did not rub off. I never could 
bring them to Perfection, but ſuſpect the Side-Fl proceed, 
from. — 


ES at oe 67 ft 

1 (41), ln the Backs of Coms in the Summer-Months, there 
are Maggots generated, which in Eſſex; we call Hornils: Which 
are firſt only a fmall Knot in the Skin, and I ſuppoſe no other 
than an Egg laid there by lame InſeR. | By degrees theſe Knots 
grow bigger, and contain in them a; Maggot lying in a puru- 
lent Matter: they grow to be as large as the End of one's Fin 
ger, and may be L out at a Hole they have always open : 
ther are round and rough, and of a dirty White. With my ut- 
moſt Endeavours and Vigilance, I could never diſcover the A. 
nimal· they turn into; but as they are ſomewhat, like, ſo may be 
the ame as thoſe in the Note before. 
In Perſia there are very long ſlender Worms, bred in the Legs, 
and other Parts of Mens Bodies, 6 or 7 Yards long. 5 

In Philoſ. Tranſ. Mr. Dent and Mr. Lewis, relate divers 
Examples of Worms taken out of the Tongue, Gums, _ 


+ + * 
14 
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the very Bowel (12); and inmoſt Receſſes o 


the 
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and other Parts, by a Woman at Leiceſter, which they were Eye- 
witneſſes of. Theſe and divers others mentioned in the Tranſ- 
ations, may be ſeen together in Nr, Lowthorp's Abridg. Vol. 3. 
aba , „ aw 36 e n 0 t FR 4 
F Narrut mibi vir fide dignts ———— Caſp. Wendlandt ——' ſe 
in Polottia, puero cuidam ruſtico duorum antorium, Vermiculupt 
album e palbebra extr avi fſe, omnn— magmmudini/ Erucæ —— 
Similem fere huic caſum mihi ¶ Schulzio] & D. Segero narravit 
hoc. Anno 1676. 'chirurgus - noſter Ant. Statlender, qui cuidum 
pero, ex Aure, extraxit Vermiculum talem, qualis in ncibus avel- 
lanis perforatis latitare ſolet, ſed paulo majorem, coloris albifſmi; 
alteri 'minores ejuſde m gener it ſimiliter ex dure: Omnes ali 
boras ſurervixer unt Vermiculos adbuc viventes oculi⸗ jos wy 
vidimus.' Ephem. Germ. T. 2. Obſ. 24. ubi Vermiculi Icon. 
Many other Inſtances may he met with in the ſame Tome. Ohl. 
„„ 
The Worms in Deer ate mentioned often among ancient 
Writers. Ariſtule ſaĩth, ' Exonnas mm m e S Nννπ fv N 
xe9dad C NC. They [ Deer] all bæve live "Worms in their 
Heads ; bred under the Tongue, in a Cavity near the Vertebra, on which 
the Head is placed, their Size not leſs than of the largeſt Maggots 3 
they are bred all together, in number about 20. Arrſtot. Hiſt. Ani- 
mal! L 2. . 1x. ane 0 4 
To theſe Examples may be added the Generation of the 1h- 
neumom Fly in the Bodies of Caterpillars, and other Nymphe of 
Inſects. In many of which, that I have laid up to be hatched in 
Boxes, inſtead of Papilios, &c. as I expected, I have found a 
you Number of ſmall Ichneumon-Flies, - whoſe Parent-Animal 
wounded thoſe Nymphe, and darted its Egęs into 
them, and ſo made them the Foſter-Mother of its Young. More 
Particulars of this Way of Generation may be ſeen in the 
great Mr. Willugbby's Obſervations in Philoſ. -Tranſ. No. 76. 
But concerning the farther Generation of this - Inſe&, 1 
have taken Notice of other Particulars in other Places of theſe 


12) The Animals ordinarily bred in the ' Stomach and 
Guts; are the three ſorts of Worms, called Lati, Teretes, and 
Aſcartdes; concerning which, it would be irkſome to ſpeak in 
particular, and therefore I ſhall refer to Moufet, L. 2. c. 31. 
32, 33. Dr. Tyſons Anatomy of them in Mr. Lowthorp's Abridy. 
V. 3. p. 121, Seignior Rears Obſ. and others that habe 
written of chem, | 1 

N Aud 
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the Bodies | of Man; and ther Ketkre (22) 
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And not only'Worms,. but other Creatures.alſo are ſaid to be 
ſound in the Stomach 4; Inſtances of which are fo innumerable, 
chat ſal only ſelect a few related by. Perſons of the beſt Cre. 
it. And firſt of all, by ſome of our own Country-men, Dr, 
Liſter-(whoſe, Credit and Judgment will hardly be queſtione() 
gives an Account of true Caterpillers, vomited up by : 
Boy of nine Near old; and another odd Animal by 
poor Man... Mr. 45 (anotber very , judicious, : curious 
and ingenious Gentleman) ſaw Hexapods vomited- up by à Girl; 
which- Hexepods lived and fed for 5, Weeks, See Lowth. ib. 
P. 135. night ee e en ena. eee ton wal 
And as to Foreigners, it is. 4 1 ſtravge Story (but 
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atteſted by Pet ſons of great Repute J of Catharina Geiler, 
that died in Feb. 1662, in the Hoſpital of A/tenbarg, in Cen- 
ny, who for 20 Years voided by Vomit and Stool, Toads and 
Lizards, &c. Ephemer. Germ. T. 1. Obſ. 103, See alſo the 
. — Obſervation of à Kitten bred in the Stomach, and yomi- 

up; of Whelps alſo, and other Animals; bred in like was. 
ner. But I fear a Stretch of Fancy might help in ſome of thoſe 
laſt Inſtances, in thoſe Days when ſpontaneous. Generation was 
held, when the Philoſophers ſeem to have more {lightly exam. 
ned ſuch Appearances than now they do. But for the brecding 
of Frogs or Todt, or Lacerte Aquatice in the Stomach, when 
their Spawn-bappeneth to be drank, there is a Story in the 2d 
Tome of the Ephem, Germ, Obſ. 56. that favours it; vix. In ite 
Trar 1667. A Butcher's Man going to bu ſome Lambs in the Spring, 
being thirſly, drank greedily of ſome flanding Water, which # 
while after, cauſed great Pains in his Stomach, which grew wa 
and worſe, and ended in dangerous Symptons. At lat be thought 
ſomewhat was alive in his Stomach, and after that, vomited w 
three live Toads; and ſo recovered bis for mer Health, 

Such another Story, Dr. Sorbais tells, and avoucheth it 
ſeen with his own Eyes, of one that had a Toad came out 
of an Abſeeſs, which came npon drinking fovl Water. O, 103. 

(13) Not only in the Guts, and in the Fleſh; but in mat) 
other Parts of the Body, Worms have been diſcovered. One 
wa voided by Urine, by Mr. t. Hilforil, ſuppoſed to 
have come from the Kidneys. Lowth. ib. p. 135. More ſuc 

Examples Monfet tells of, ibid. S0 the 'Vermes Cucurbitini 
are very common in the Veſſels in Sheeps Livers : and Dr- 
Lifter tells of them, found in the Kidoey of a Dog and 
thinks that the Snakes and Toads, Oc. faid to be found in 


Animals 
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And as for others to whom none of theſe Methode 
are proper, but make themſelves Neſts by Perfo- 
rations in the Earth, in Wood, or Combs they 
build, or ſuch like Ways, tis admirable to ſee 
with what Labour and Care they carry in, and 
ſeal up Proviſions, that ſerve both for the Producti- 
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Animals Bodies, may be nothing elſe. - Lowth. ib. p. 120. 
Nay, more than all this: In Dr. Bern. Verzaſchs's 6th Obferva; 
tion, there are divers Inſtances of Worms bred in the Brain 
Man. One, a Patient of his, troubled with a violent 28 lac 
and an itching about the Noſtrils, and PRONE Sneezing 3 who, 
with the Uſe of a ſneezing-Powder,' voided u Worm, with 4 
great deal of Snot from his Noſe. A like Inſtance he gives from 
Bartboline, of a Worm voided from the Noſe of 0. W. which he 
guefſeth was the famous Olaus Wormjus ;, Another, from a 
Country Woman of Diermarſh; and others in Tulpim, F. Mil. 
danur, Schenchins,” 8c. Theſe Worms he thinks are undoubted- 
lybred in the Brain: But what way they can come from thence; 
I can't tell. Wherefore I rather think, they are ſuch Worms 
as are mentioned in Note 10, and even that Worm that was 
actually found in the Brain of the Paris Girl (when opened) I 
gueſs might be laid in the Laminæ of the Noſtrils, by ſame. of 
the Ichneumon, or other Inſet Kind, and might RA Way 
into the Brain, through the Os cribviferme. Of this he tells 
us from Bartholine, Tandem cum tabidle obtifſet, flatim aperto 
 Cranio præſentes Medici totam cerebelli ſubſtantia, qua ad dextrum 
vergit, a reliquo corpore ſejunctam, nigraque tunica involttam depre- 
henderum : bac tunica rupta, latentem Vermen viuum, & pilaſum, 
duobus punct is ſplendidis loco oculorum prodidit, ejnſdem fere malis 
cum reliqua Cerebri portione, qui duarum bor arum ſpacis ſuperuixit, 
B. Verzaſ. Obſ. Medicæ, p. 16. 

 Hildanus tells us ſuch another Story, v. Filins Theod. aut 
der oulen, Avunculi mei, diuturno vexabatur dolore capitis. 
Deinde febricula, ( ſlernutatiane exorta, 1 * eft 4bſceſſas circa 
40 ctbroſtum —— — Vermis prove ſit. B iS Figure of it, the | 
Maggot — an Inch long, and full of Briſtles. Fabri Hildas. 

ent. I. . 7 : 3 | | 


_ Gatenus Wierus ( Phyſician to the Princ. Jul. & Cleve ) he 
ſaittt, told him, that he had, at divers Times, found Worms 
Nr in Perſons he had opened at Duſeldorp. Id. 
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3%% Lgſects Care of. their Young, Book VII. 
on ei their Young,-.28 allo for their Food and Nur 
ture hen produced. (14. 
The other Piece of remarkable Art and Care x 
bont the Production of their Loung, is their Curi. 
oſity and Neatneſs in repoſiting their Eggs, and 
in their Nidificatio ara 1614. ett 
As to the firſt of which, we may obſerve that 
great Curioſity, and nice Order is generally ob. 
ſerved by them in this Matter. Lou ſhall always 
ſee their Eggs laid carefully and commodiouſly 
up (150). When upon the Leaves of Vegetables, 
or other Material on Land, always glued thereon 
with Care, with one certain End lowermoſt, and 
with handſom juxta· Poſitions (16). Or if in the 
Waters, in neat and beautiful Rows oftentimes, 
in that Spermatick, Gelatine Matter, in which they 
are repoſited, and that Matter carefully tied and 
faſtned in the Waters, to prevent its Diflipation 
(170, or if made to float, ſo carefully ſpread and 
| , | "49 . 1 : pol - 
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g (14) See before Book + Chap. 13. Note 2. 
. C15) Some Inſects lay up their Eggs in Cluſters, as in Holes 
of Fleſh, and ſuch Places, where it is neceſſary they ſhould be 


crowded together; which, no queſtion, prevents their being wit 
CEL dried upin dry Places, and promotes their hatching, cut 
ut. | ott 


(16) As for ſuch as are not to be cluſtered up, great Or- W. 
der is uſed. L have ſeen upon the Poſt and Sides of Windons, the 
little round Eggs reſembling ſmall Pearl, which produ- the 
ced ſmall haicy Caterpillers, that were very neatly and ab 
orderly laid. And to name no more, the Whire Butterfly lays ſid 
its neat Eggs on the Cabbage Leaves in good order, always 
gluing one certain End of the Egg to the Leaf. I call them 
neat Eggs, becauſe if we view them in a Microſcope, we ſhall 
— 2 very curioufly furrowed, and handſomely made and 

orned. 2 6 

(17) By reaſon it would be endleſs to fpecity the various Ge- 
neration of luſet᷑ts in the Water, I ſha!l therefore (becauſe it 15 
little obſerved) take Pliny's Inftance of the G, a mean aud 
contemned Animal, but a notable Inſtance of Nature's Work, 
as he ſaith, The 
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conſide ble Generation of this 
Ws {x Mt: ſite of" pi ) its vaſt Spann, being 
ſome of Um above an luth „And half a quarter Dia- 
W in the Waters, and tied 5. ent Stick, 
Stone, or other. d thing in the. Watets, by a ll Stem, 
of Stalk. In this prong tranſparent Spawn, the ite 
nearly laid; in Spa wu in a Mice. u ſome in a dou- 
= _— Line, running round -fram - 

and in ſome tranſverſly; as Fig, 8. 

hen the gs, are hy he Heh 122 9 and Warmth 
2 he N00 ache in 1 > es eſe Maggots. 
deſcend to the bottom, tha means” 8 dt gela- 
tine Matter of the ich they tak Along with 
them) they ſtick — Se and other Lobes at the bot 


ind there; to "ſeek for what Food ang 1. 


an Inch lon 
Tuus far 
jive Providence towards it. t we farther con 
compare the thtee States it Ne r Rod, 
ne hal $9695 e greater, f Signols of the Coy 
ment, even in reatures. The three States 
1 mean; dre its NmpbaVelthicutk State, its A gg” 
Manre- State, all as different as to Shape and ; Wong 
ments, as if the Inſe& was three different Animals. In its 
ermicular· State, it is a Red-Mapgot; as I faid, and _ 
2 Mouth and other Parts accommodated to Food : its 
Aurelia-State it hath no ſuch Parts, becauſe it then 0 fiſts 
without Food; but in its Mare, Ga- State, it hath 2 
curious well-made Spear, to wound, and fuck the Blood of 
other Animals. In its Vermicular:State, it hath a+ long 
Worm-like Body, and ſomething ahalogous to Eins or Fea- 
thers, ſtanding erett near its Tull, and running parallel with 
the Body, by means of which retiſting the Waters, it is en- 
abled to ſwim about by Clans or flapping its Body, 
lide-ways this way and that, 4s in Fig 4 WR 
But in its Awelie-Stite, it hath 4 quite different Body, witf 
2Chb-Head ( in which the Head, Thorax, and Wings of the Gnat 
are incloſed) 4 lender Aluus, and a neat fimy-Tail, ſtanding dt 
right Angles with the Body, quite contrary to what it was 
fore; "by which means, inſtead” of eaſy flapping ſide-ways, it 
lwims by rapid, brisk Jirks, the yolts contrary way: as is in 
ſome meaſure repreſented in Fig. 13. But when it becomes 
Gnat, no finny Tail, no Club-Head, but all is made in the mo 
curate manner for Flight and Motion in the Air, as before i 
un for the Watets. Ce 618 


in Fig. 1 
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. there make 7 — 85 or Cells, which they 
es Wha Aud go. of Nn the a8, attived. 
* 2 more mature "Bhi ja =. 


a wich time, they are — of | del be ove tale 
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© poiſed, as to ſwim about with all poſſible Artifice 

And as-to their other Faculty, that of Nidificy 
tion, whether it be exertẽd by boring the Earth 
or Wood, or building themſelves Cells, (18) « 
ſpinning and weavipg themſelves Caſes and Webs 
it is all a wonderful Faculty of thoſe poor lit 
Animals, whether we conſider their Parts when 
with they work, or their Work it ſelf. Thu 
thoſe who perforate the Earth, Wood, or fig 
like, they have their Legs, Feet, Mouth, yea 
and whole Body accommodated to that Service; 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round Holes, their. Feet as well made h. 
ſcratch and bore (19), and their Body handfons 
ly turned and fitted to follow. But for ſuch x 
build or ſpin themſelves Nefts, their Art juſtly 
bids Defiance to the moſt ingenious. Artiſt 
Men, ſo much as tolerably to copy -the nice Geo- 
metrical Combs of ſome (20), the / earthen Cell 
ot others, of the Webs, Nets and Cafes (21) wo 
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(18) See Book 4. Chap: 13. Notes 12, 11. 
(19) Thus the Mouths and other Parts of the kheunm. 

Waſps. in Book 4- Cha. 1 3. Note 2. So the Feet of the Cl 
loralpi, ibid. Note 27. 

(20). See the lat cĩted Places, Note 11. 

(21) Of the textrine Art of the Spider, and its Parts ſerving 
to that Purpoſe, ſee the laſt cited Place, Note 21. 

Beſides theſe, Caterpillers, aud divers other Iuſec, cat 
emit Threds, or Webs for their uſe. | In this their Ampbi- 
late, they ſecure themſelves from falling, and let then- 
ſelves down from the hs of Trees, and other high 
Places, with one of theſe Threads. And in the Caſes they 
weave, they ſecure themſelves in their Aureſia- late. 

And not only the Offspring of the Phalæns- Tribe, but 
there ale ſome. of the Ichneumon-Fly kind alſo, endowed with 
this textrine Art. Of theſe I have met with two ſorts : one that 
ſpun. a Milk white, long, round filken Web, as big as the top of 
ones Finger, woven round Bents, Stalks of Ribwort, _ 
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ven by others. And here that natural Glue (22) 
which their Bodies afford ſome of them to confo- 
lidate their Work, and combine its Materials to- 
gether, and which in others can be darted out at 
pleaſure, and ſpun and woven by them into filks 
en Balls (23) or Webs, I ſay, this fo peculiar, fo 
ſerviceable a Material, together with the curious 
Structure of all Parts miniftring to this textrine 
Power, as mean a Buſineſs as it may ſeem, is ſuch 
| | 7-45 ub 


_ Da. tn. 4 lit. 8 


— * 


Meadows. The other is a lump of many yellow, ſilken 
Caſes, fticking confuſedly together on Poſts, under Cole- 
worts,' Gc.' Theſe Webs contain in them, finall whitiſh 
Maggots; which turn to a ſmall black bneumon-Fly, witti 
long - Capillary + Antenna; Tan- coloured Legs; long Wings 
reaching beyond their Body, with a bl Spot neut the 
middle; the Aluus, like an Heart; and in ſome, 4 ſmall 
ſetaceous Tail. Some of theſe Flies were of 2 ſhining beau- 
tiful green Colour. I could not perceive any difference, 
at leaſt, not ſpecifical, between the Flies coming from 
theſe two Productions. * 

(22) I have often admired how Waſps, Hornets, Ichneu- 
mon-Waſps, and other Inſects that gather dry Materials for 
building their Neſts, have found a proper matter to cement, 
and glue their Combs, and line their Cells; which we 
find always ſufficiently context and firm. But in all pro- 
bability, this uſeful Material is in their own Bodies; as 
'tis in the Tinea veſtivora, Cadew Worm, and divers others. 
Goedart obſerves, of his Erxcca, Num. 20. 6. that fed upon 
Sallow-leaves,-, that har pulvetis ant arene inſtar commis 
nuit, ac pituitoſo m ſui corporis ſucco its macernvit, uit 
inde accomodatum — mutation! inſtamti locum ſibi ex- 
Aruxerit. Domuncuia ber a communi Salicum ligno nibil dif- 
ferre videbatur, niſi quod longe eſſet durior, adeo ut cultro vit 
diſrumpi poſ es. | 
(23) An ingenious Gemlewoman of my Acqaaintance, Wife to 
4 learned Phyſician, taking much Pleaſure 10 keep Sil -Worms, 
bad once the Curioſny to draw out one of the oval Caſes, which 
the Silk-Worm ſpins ——» into all the Silken Wire it was made 
up of, which, to the great Wonder as well of ber Husband, as 
her ſelf, —— appeared to be, by meaſure, a great deal above 


; ſelf 
00 Tards, and yet weighed but two Grains, and an half. Boyl 
l. of Kifluv ch. 4. 1 


Cs 2 (34) 


— N * Maggot, which eats it ſelf a | Little Cell in the very Heart 


388 Nidiſic ation of Lafer, Book VIn. 
as qnay juſtly be. accounted among the noble Dy 
ſigus and Works of — © tor and © 
ſexvator of the World.. h ies 
In the laſt Place, ri is another prod 

Faculty, Art, Cunning, or what ſhall 'I N it) 
that . of thoſe little Animals have, to make 
even Nature it ſelf ſerviceable ro their Purpoſe 
and that is the making the Vegetation and Growth 
of Trees and Plants, the very Means ef the build 
ing of their little Neſts and Cells _ Tuch 


—— — — as 
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(24) Since my venging 1 have met with- the moſt 
WE . Gallr, 'fec: ahd' find. ts Ne 


ns to be exceedingly accurate and true, having traced 
ion — of the Productions he hath mentioned. But 1 fut 
fraij and Sieih (his Book de Gallis being publiſhed long after 
he was made Profeſſor of Meſſina) more luxutiant in ſuch 
Productions than England, at leaſt, than the Parts abour 
Upminſter (where l le) are. For many, if not moſt of thoſe 
about us, are taken Notice of by him, and ſeveral others beſide 
that 1 never” met with; although I have for many Ter 
as critically obſerved the Excreſcences, and other morbid 
Tumors of Vegetables; as is almoſt poſſible, and do beliere 
that few of them have eſcaped me. 

As to the - Method hom thaſe Galls and Balls are produced, 
the moſt ſimple, and-conſequently the moſt eaſy to be accounted 
for. is that in the Gems of Oak, which may be called Sguamu 
Ona · Cone Capi tula fquamate, in Malpighi, Whoſe Dekeriptio 
not exactly anſwering: our Engliſk-Cones in divers Reſpett;, 
L ſhall therefore pals Nai dy, and ſhew only neue 1 have ob- 
ſerved my ſelf concerning them. 

ppearanerz petfecly like 


+. Theſe: Cones are, in outward A 
the Gems, only vaſtly: bigger; and indeed they are no other 
than the Gems, encreaſed in Bigneſs, which naturally ought 
to be pnſhed ont in · Length: The Cauſe of which Obſtru- 
Aion of the Vegetation is this: into the very Heart of the 
young tender Gem or Bud {which begins to be turgid it 
Fare, and to ſhoot” towards the latter end of that Month, 
or beginning of the next; into this F fay) the Parent In- 
ſect thruſts one or more Eggs, and not perhaps without 
ſome venemous Ichor therewith, This Egg ſoon becomes 
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Chap. VR Niaifitation of Inſects. 389 
as are the Galls and Balls found on the Leaves and 
ches ol divers Vegetables, ſuch as the Oak, 
Willow (25), the Briar, and ſome _— 7 
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renne enn 
Pit of Ge Gem, which is the Rudiment of the Branch, 
together” with, its Leaves and Fruit, 2s ſhall be hereafter 
ſhewn. - The Branch being thus wholly deſtroyed, or at leaſt 
its Vegetation being 'obſtrufted; the Sap that was to nouriſh 


it, is; diverted, to the remaining Parts of the Bud, which 
are only the ſcaly. Teguments; which by theſe Means grow 
large and flouriſhing, and become a covering ; the Inſed- 
ae, as before they wete to the tender Branch and its 
da ; 5 22 - ; 4 £4. 
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The Caſe lying within this Cone is at; firſt; but ſmall, s the 
Maggot. included in it is, but by degrees, as the Maggot im 
creaſerh, ſo it grows' bigger, to about che Size of a large 
White-Peaſe, long and round, reſembling the Shape of a ſmall 
acres} 91:3 7d Shi uf e 0g Dolton ed 20 

The Infe# it ſelf, is (according to the modern Inſectolo - 

) of the Ichaeumon-Fly kind; with four Membranaceous 
, reaching a little beyond the Body, articulated Horns, 
a large Thorax, bigger than the Belly; the Bely ſhort and 
conical; much like the Heart of Animals: The Legy- partly 
whitiſh, partly black. The Length of the Body from Head 
to Tail, about 2 of an Inch; its Colour, a: very beautiful 
ining Green, in ſome tending to a dark . Colour, 
Figures both of the Cones, Caſes, and Inſe&s, may be ſeen 
among Ma/pight's Cuts of Galls; Tab. 13. and Tad. 20. Fig. 
723 which Fig-72- exhibics well enough ſome others of 
the Gal-Jaſe#s, but its Thorax' is ſomewhat too ſhort for 
ours, * Ius CY * > bh | 
(25) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, Ground-Ivy, &c. have Caſes produ- 
ced on their Leaves, by the Injection of the Eggs of an 
{hneunon-Fly,. I have obſerved thoſe Caſes always to grow 
in, or adjoyning to fome Bib of the Leaf, and their Pro- 
duction 1 conceive to be thus, viz. The parent · Inſect, with 
its ſtiff ſetaceous Tail, terebrates the Rib of the Leaf, when 
tender, and makes Way for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, ſome pro- 
per Juice of. its Body, to pervert the regular Vegetation of 
it. From this Wound ariſes a. ſmall Excreſcence, which 
(when the Egg is batched into. a Maggot) grows bigger and 
bigger, as the Maggot increaſes, ſwelling on each Side the 
| Cc3 | Leaf 
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' with ſome of its Circumſtances, we muſt need 


AW - 


the Oaken Galls, ſaith, Non ſat fuit natura tam miro ariifici 


1 


Now tis is ſo | 
Wit, ar. Power, that if we conſitler the Matte, 


peculiar an Artifice] and ſo fer 


perceive manifeſt Deſign, and that there is the 
Concurrence of ſome great and wiſe Being, that 
hath, from the Beginning, taken Care of, and pro 
vided for the Animal's good: Fox, which Realo, 
as mean as the Inſtance may ſeem, I might be er 
cuſed, if I ſhould enlarge upon its Particular, 
But tirp or three Hints ſhall ſuffce. 
In the firft Place tis certain that the Formatia 
of thoſe Caſes and Balls quite exceeds the cum 
ning of the Animal it ſelf; but it is the Act part 
I of the Vegetable; and partly of ſome Virulen. 
cy, or what ſhall 1 call it, in the Juyce, or Egg 
or both, repoſited on the Vegetable by the Parent. 
Animal (26). And as this Virulency is various 
e e 299% 101999 eee e . Accor: 


TEE. hog. 1 IN uin 
Leaf between the two Membranes, and extending it ſelf into 
the parenchymous Part thereof, until it is grown as big as two 
Grams of Wheat. In this Caſe lies a ſmall white rough Mag: 
got, which turns to an Aurelia, and afterwards to a very beat: 
tiful green ſma ll Ichueimon+Fly. |. „ «713 1G 4 
26) What I ſuſpected my ſelf, I find confirmed by Mid 
Pighi;: who in his exact and true Deſcription of the Fly bred it 
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Terebram, ſeu Limam condidiſſe; ſed inflito uulnere, vel ex 
tato foramine infundendum exinde liquorem intra Tertbram cori. 
dit: quare ſtacla per tranſverſam muſcarum tert bra frequentiſſine, 
viveme animali, guttæ aliquot diaphani bumoris” effluunt. And 1 
little after, he-confirms by ocular Obſervation, what he imagin'd 
before, viz. Semel prope Funii ſinem vidi Muſtam, qualem ſuperius 
delineavi, inſidentem quercine gemmæ, ad buc germinanti ; bee. 
bat erenim foliolo ſtaluli ab apice biantis gemmæ erumpemi; & 
canvulſo. in arcum corpore, terebram evaginabat, ipſamque tenſam 
immi te bat; & tumefacto ventre circa terebre radicem tumsren 
exitabat, quem inte rpolatit vicibus vemittebat, In folio igitw, 
guulſa Muſca, minima £5. diaphana reperii ejecba ov, ſimillin⸗ 
tis, que adbuc in tabis. ſupererant, Non licuit iterum dem adit 
rari ſpecłaculum, & . | * 


Chap. Vj. Nidification of Inſocts. 391 
ing to the Difference of its Animal, ſo is 
the Form and Texture of the Caſes and Balls ex- 
cited thereby; ſome being hard Shells (27), ſome 
tender Balls (28), ſome ſcaly (29), — 
4 1 ads * ae „ 3 15 — : b 30), 
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Somewhat like this, whieh' Malpight ſaw, I had the good 
Fortune to ſee my ſelf once ſome Yes yo And that was, the 
beautiful ſhining Oab-Ball Ichneumon” ſtrike its Terebra into an 
Oak-Apple divers times, no doubt to lay its Eggs therein. And 
hence I apprehend we ſee many vermicules towards the Outfide 
of many of the Oak-Apples, which I gueſs were not u hat the 
Primitive Inſects laid up in the Gem, from which tlie Oak. Apple 
had its Riſe,” but ſome other ſupervenient. additional Inf 
_ in after the Apple was grown, and whilſt it was tender a 
(27)- The Mleppo-Galls, wherewith' we make Ink, may be 
reckoned of this Number, beirig -hard; and no other 'than Caſes 
of Inſe&s which are bred in them; who when come to Matu- 
rity, gnaw their way out of them; which is the Cauſe of 
thoſe-little Holes obſervable in them. Of the Inſects bred 
in them, ſee Philoſ. Tranſacf. No: 245. Of this Number alſo 
are thoſe little ſmooth Caſes, as big as large Pepper-Corns, 
growing cloſe to the Ribs under Oaken-Leaves, ' globous, 
but flattiſm; at firſt touched wien a -bluſhing Red, after- 
wards growing brown; hollow within, and an hard thin 
Shell without. In this lieth commonly a rough white Maggot, 
which becomes a little long winged, black chneumon- Fly, 
that eats a little Hole in the Side öf the Gall, and fo gets out. 
(28) Fora Sample of the tender Balls, I ſhall chooſe the 
Ball, as round and ſome as big as ſmall. Musket- 
Bullets, growing cloſe. to the Ribs, under - Oaken-Leaves, 
of a. iſh yellowiſh Colour, with a bluſh' of Red; their 
Skin \mooth, with frequent Riſings therein. Inwardly th 
are very ſoft and ſpongyz and in the very Center is a Caſe 
with a white Maggot therein, which becomes an el neumon- 
Fly, not much unlike the laſt. - As to this Gall, there is 
one Thing I have obſerved ſomewhat peculiar, and I may 
lay providential, and that is, that the Fly lies all, the Winter 
in theſe Balls in its Tofantile-ſtate, and comes not to its 
Maturity till the following Spring. In the Autumn, and 
Winter, theſe Balls fall down with their Leaves to the 
Ground, and the Inſect incloſed in them is there fenced 
againſt the Winter Froſts, partly by other Leaves falling 

Cc 4 pretty 
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(3a) eine fei (31); ſors. org; ſom Romy, 
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1 thick upon them, and eſpecially by” the thick pr 

— Spongy Walls afforded by the Gals they 
elves. 
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e, terrehra. Theſe two differently coloured Flis, 

Arcs Þo, other, than, Nele and Female. of the fe 
a, 4 2 obſerved Tails. (which are their Terche) 
m all as Malpight leemg to intimate: Bechaps the) wete, hi 
io. thor, hecs,. and I could. net diſcover. them: But n. 
thin ry were none, and that thoſe. were the Males: 


| But Mo 9 N e © You long recuryous:' Tails, longer 
than their ies, „And theſe 1 take to be the Fe 
males, {0 the = 23 themſelves, ' I have ſeen the 
yank ithqut Tails, And. I muſt. con 


5 95 not je 1 well as Pleaſure, that | 
with what exact Veatneſs and Ar. ificr, the Tail 
E —ͤ— wrapt about the Aurelia, whereby it is ſecured 
cither an0pying | the Ia, ar F being hart it iy, 
** (293. See before Note, 2. | 
| (30) As in the preceding Note. - 

31) Of the. rough, or hairy Santos 1hoſ on. the 
* or De- Roſe, * 12 good Inſtance. Theſe Spongivls 
vilhſe, as. Mr. Ray, Galle ramoſæ, as Dr. Malpighi calls them, 
arc thus accounted 1 by the latter; Ex copioſu reliclis ou 
ita turhatur. | affluens Babi ſuccus, wt ſtrumoſa fiant com- 
25 tubercula haul confuſe ' congeſta, que  ulrieulorum. ſerte- 

bus, N fibrarum wmplicattone | contexts, ramoſas 'propdgines 
| ger minant, ita ut minima quaſi ſilva” apparent. Qualiber pra 
20 * a ine villiſos edit, Hine inde pili parizer erm 


Theſe, Balls are a ſaſe Repoſitory to the Inſe&- all the 
Winter in its ver micular- State. For the Eggs laid up, and 
hatched the, Summer before, do not come to mature Iſetis 

il the Spring W a Mr. Ag rightly obſerves in 
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Chap. VI. The Concluſion, 393 
ſome Comics]; Ar. (30 And in the: laſt Thos 
kt us add; That thoſe Species; of Inſects are 
endawed with peculiar and exactly en hg — 
for this Service, to bore and pierce; the V egetable, 
and to reach and — — Eggs andi Jace: int 
ay yp agony 7 ;,% bly 3! 
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as to the InſeFs themſelves, they are mg Ihneumon- 
Flies, having four Wings, their Aluus thick and large towards 
the Tail; and tapering up till it is ſmall and ſlender at its ſet- 
ting on to the Taorax. But the Alvi or Bellies are not alike in 
all, though coloured alike. in ſome they are as is now de- 
{cribed, and longer, without Terebræ, or Tails; in ſome ſhorter 
with Tails: And in ſome yet ſhorter, and thick, like the Belly 
of the Ant, or the Heart of W as in thoſe before, Note 24. 
But for a farther Deſcriꝑtipd c . them, ſnall refer to Mr. Ray 
Cat. Plant. circa C antabgunides Raſa Fe, 


(32) It 1 -ſarhe aut of the way, I 
ſhall pitch uponQa 25 In, Eaca 8 „ viz. The gouty 
Swellings in the * and.; the. Branches of the Blackberry- 


Buſh, of which © 6 hath given. us two good Cuts in 
Tab, 17, Fig 6 F oor $oora theſe is, et from the 
Eggs of insects la in (whilſt. the Shoot; is- young and ten- 
der) as far as the in ſome Places not ſo deep: 
Which for the Reaſons Be tioned, makes the young 
Shoots tumify, and grow knotfy. and gouty. 

The Infe& that comes from hence is of the former Tribe, 
a ſmall ſhining black 1chneumon Fly, about a tenth of an 
Inch long; with joynted red capillary Horns, four loug 
Wings, reaching beyond the Body, a large Thorax, red 
Legs, and a ſhort, heart-like Belly. _ They hop like Fleas. 
The Males are leſs than the Females ; are very venereous, 
endeavouring a Coit in the very Box in which they are 
hatch'd; getting up on the Females, and tickling and 


thumping them with their Breeches and Horns, to excite 
(1) 


them to Yenery, 


194 be Concluſion. Book VIII. 


that there muſt needs be fome- wiſe! Artiſt, ſons 
careful, prudent, Conſervator, that from the very 
e the Exiſtence of this Species. of Ani. 
mals, hath" with great Dexterity and Forecaſ, 
provided for its ' Preſervation and: Good. F 
what elſe could contrive and make ſuch a Set of 
curious Parts, exactly fitted up for that ſpecil 
Purpoſe: And withal implant in the Body ſuch 
iar Impregnations, as ſhould have ſuch 2 
uncouth Power on a quite different Rank 
of Creatures? And laſtly, what ſhould make the 
Inſet awareof this its ſtrange Faculty and. Power, 
and teach it ſo cunningly and dextrouſly to em 
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ploy it for its own Service and Good? 
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Of ReyriLes and the Inbabitants 
of the Waters. 


1 Of Ken e TEES 7 

X23 AVING diſpatched. the Inſed-Tribe, 
Jun there is but one Genus of the Land- 
e Animals remaining to be ſurveyed, 
* and that is, that of Reptiles (1). 
Which I ſhall diſpatch in à little Compaſs, by 
Reaſon, I have ſomewhat amply treated _ 
| oy ens - chere 
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(1) Notwithſtanding I have before in Book 4. Ch. 12. Note 
15- taken notice of the Earth-Worm. yet it being a good Example 
of the Creator's wiſe and curious Workmanſhip, in even this 
meaneft Branch of the Creation, I ſhall ſuperadd a few farther 
Remarks from Doctors Willis and Tyſon. Saith Willis, Lumbri- 
cus terreſtris, licet vile & contemptibile habetur, Organa witalia, 
necnon & alia viſcera, & membra divino artificio admirabiliter fa- 
brefacta ſortitur: totins corporis compages muſculorum annular tum 
catena eſt, quorum fibre arbiculares comrate, quemque annulum, 
Nu amplum, C dilatum, anguftiorem & longiorem reddun. 
[This Muſcle in Earth-Worms, 1 find is Spiral, as in a good 
meaſure is their Motion likewiſe z ſo that by this mean: they can 
(like the Worm of an Augre) the better bore their Paſſage into the 
Earth, Their reptile Motion alſo, may be explained by 4 Wire wound 
on a Cylinder, which when ſlips off, and one End extended and beld 
faſt, wil bring the otber nearer it. So the Earth-Worm, baving 
Hot out, or extended its Body (which is with a wreathing) it 
takes bold by thoſe ſmall Fees it bath, and ſo comtrat#s the _ 

art 
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4 and many of the things may be applied hen 
But there are ſome in hic 


Tribe 
ſomewhat dien b which I ſhall therefore tik 
Notice of brie this Pact. Ons is their My, 
tion, which I have in another Place (2) taken Ny 
tice of to be not leſs curious, than it is differes 
from that of other mals, whether we conſidy 
the mann er of It, a as Fermicular, or Sinuous (300 


lik 


Part of its Boch. Yiul the Grids and learned Dr. fo Phil 
Tranſ. No. 147. ] Nam proinde cum portio corporis ſuperior elongay, 


G exporreHa. ad Jahn, of ajterius extend@ur, 2 plano off 


eitur, ad ipſum quaſi ad centrum port io _ inferior relaut, 


SO 1470 oo a Aim ö 4 fone uplici, Ly 


pariem modo banc, modo iſtum, plano eit, dum i 

2 25 ſeducit. Supra orie „ Proboſeitle, — en va, 

cleuat, donatur. . And n with the other Parts 

that fall under View Brain, the the Heart, the Her 

Wick Veſſels, the Stopitchy and Int Pint, the Foramina on the 
o 


top of the back, adjayinjog to each Ning, ſupplying the place of 
9 


and other Parts. Willis de Anim. Brut. P. 1. c. z. 
In Book 4. ch. 8. 
(3) za de f. a oof wort ute a 
cety, lin the ſinuous Mo of dn other Se 
Nic da aſſiſting in w e e mae 


their Body, are very ae | a 840 the Belly, _ 
to what thoſe in the te Ba 
mo 


k, an t the Body do; allo 
he 7 85 of the fore Scales he. over 4 ges of do 
following Scales, iron Heap. 9.Ug ſo th ges run out 4 
Bitte beyond, or over their - following 5 ; ” as. that when 
each Scale is drawn back, or ſet, a little upright by its Muſcle, 


the,outer Edge thereof (or Foot it may be called) is raiſed alſo. 


 Htle from the Body, to lay hold on the Barth, and ſo promote 


and facilitate the Serpent Votion. This is what may be eaſily 
ſeen ju the Slough, orf Belly of the Serpent- Kind. But there 5 
a90ther admirable Piece of Mechaniſm, that my Antipathy to 
thoſe Animals bath evented my prying. into, and that is, that 

Scale hath a Ad Muſcle, one End 'of which is ye 


fo the Middle of its Scale 3 the other, to the upper Edge of it 
wing Scale. This Dr. Tyſon 3 in hank Rattle-Snake, and! 


(4) 
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Ike chat of the Shall (a); or the Caterpillar, (5); 
or the Multipedous (6), or any other Way, 
or the Parts miniſtring to it, particularly t : 
Spine ()) and the Muſcles co-operating wit 


N 


| „ a — . OI 
(J) The wiſe Author of Nature, having denied Feet and 
Claws to enable Snails. to creep and: climb, hath made them 
amends in a Way more commodious for their State of Life, 
by the broad Skin along each Side of the Belly, and the undus 
hating Motion obſervable there. By this latter tis they creep 
by the former, aſſiſted with the Glutinous Slime emitted from 
the Shail's Body, they adhere firmly and ſecurely to all kinds of 
Superficies, party by the tenacity of their Slime, and partly by 

2 


the Preffure of the Armoſphere. Concerning this Part (whi 
eills the Snails Feet) and their Undulation, fee Dr. Zifter's Ex. 
ent. Anat. 1. f. 1. and 37. or. 

(5) The Motive Parts, and Motion of Caterpillers, are uſeful; 
not only to their Progreſſion and Conveyance from Place to 
Place, but alſo' to their more certain, eaſy aud commodious 
gathering of Food. Far having Feet before and behind, they 
are not only enabled to go by a kind of Steps made by theit fore 
aud hind Parts, but alſo" to climb up Vegetables, and to reach 
from their Boughs and Stalks for Food «3 diſtance 3 for which 
Services, their Fett are very mod made both before and be- 
bind. Behind, they have broad Palms for fticking to, and theſe 
beſet almoſt round with ſmall oro; Bas to hold and g 
what they are upon: Before, their Feet are ſharp, and hoo 
to draw Leaves, (Fe. to them, and to hold the fore: part of the. 
Body, whilft the'hinder-parts are brought 1 ut no- 
thing is more remarkable it theſe 1 es that theſe Parts 
and Motion are only temporary, and incampatably adapted on- 
ly to their preſent Mapha· rate; whereas in their Aus elia· State, 
they have neither Feet nor Motion, only 4 little in their binder- 
parts: and in their Matwre-State, they have the Parts and Mo- 
tion of a flying InſeR, wadefor Flight. be of 

(6) It is a wonderful pretty Mechaniſm obſervable in the go- 
ing of Multipedes, as the Juli, Scolopendre, 8c. that on each Side. 
the Body, every Leg hath its Motion, one very regularly fol- 
lowing the other from dhe End of the Body to the other, in a 
Way not eaſy to be deſcribed in Words; ſo that their Legs in 


ogreſſion than one would imagine it ſhould have, where ſo 
many Feet are to take ſo many ſhort Steps. 
(7) Vertebraruth Apophyſes breviores. ſunt bræcipue juxta taput, 
s propterea flexus in a%rſum, & laters, facilis Viperis þ 
ecns 


poing, make a Kind of Undulation, and give the Body a ſyifter - 
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the Spine, in as have Bone, and the An- 
nular and other Muſcles, in ſuch, as, have none 
all incomparably made for thoſe curious, and! 
may ſay, Geometrical Windings and Turning, 
Undulations, and all the various Motions to be 
met with in the Reptile Kin. 
Another ang hat, will deſerve our Notice, i 


the Poy ſon (8) that many of this Tribe are ftock't 
[ 118 | | 3 k * zol 17 * | | n \ WO with 


ſecus Leunibur, gcc. Tncumbit bis Ofſibus ingen Muſculonn 
minutorum præſidium, tum ſpings tendinum exilium magno app 
diduremium, tum vertebras nitiſſmum in diverſa feFentium, ape 
- erigentium.. Adeoque illam corporis mitam agilitatem, non tanm 
ut Ariftot.) r. Lee nat Nord pades d erurduu quim 
aciles ad flexum, & cartilagineas produxit wvertehras, ſed quis eim 
mukiplicia moms localis jnfirumenta muſculos  fabrefects provide 
rum Parens Natura, conſecuta fuit. Blaſ. Anat. Anim, H. 1. c. . 
de Vipera © Veſlingio. | cent tie RUGS: 
. That which is moft remarkable in the. Vertebrz [of the Keil 
Snake, befides the other * Articulations I is, that the rowd 
Ball in the lower Part of the upper Vertebra, enters Socket of th 
Part of the lower Vertebra, like as the Head of the Os Femoti 
b the Acetabulum of the Os Iſchii ; by which Contrivance, as a 
the Articul ation with one anot ber, they have that free Motion of wind, 
their Bodies any way. 5 Ton $ Abat, of the Rattle Snube in 
Phil. Tranſ. No. 144; What is here obſerved of the Vertebre of 
this Snake, is common to this whole'Genys of Reptiles. . 
(8) My, ingenious and learned Friend, Dr. Mead, examidel 
with his Microſcope, the Texture of a Viper's Poyſon, and found 
therein at firſt only 4 Parte] 4 ſmall Salts nimbly floating in the Lt 
quior 3 bit in 4 ſhort time the Appeararice was changed, and theſe ſe 
line Particles were ſhot out into Cryſtals, of an incredible Tenuity and 
Sharpneſs, with ſomerbing like Knits here and there, from which 
they ſeemed to 8 ſo that the whole Texture did in a mannertt 
preſent a Spi 's-Web, though infinitely finer. Mead of Poyſon 
_— Hand iN , : | ws | 
K As to the Nature and Operation of this Poyſon, ſee the ane 
ingenious Author's Hypotheſis, in his following Pages. | 
This Poyſon of the Viper lieth in a Bag in the Gums, at thc 
Upper-cnd of the Teeth. It is ſeparated from the Blood by 1 
Conglomerated Gland, lying in the anterior lateral Part of the 0: 
Sincipitss ; juſt behind the Orbit of the Eye: from which 
lieth a Duct, that conveys the Poyſon to the Bags at the Teeth, 1 
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with. Which I the rather mention, becauſe ſome 
make it an Objection again the divine Super- 
intendence and Providence, as being a Thing ſo far 
from uſeful (they think) that tis rather miſchie- 


vous and deſtructive of God's Creatures. But the 
Anſiver is eaſy, viz. That as to Man, thoſe Crea- 


tures are not without their great Uſes, particularly 
in the Cure of (9) ſome of the moſt ſtub 
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The Teeth are tubulated, ſor the Conveyance or Emiſſion 


of the Poyſon into the Wound the Teeth make: but their Hol- 


lonneſs doth not reach to the Apex, or Top of the Tooth (that 
being ſolid and ſharp, the better to pierce) but it ends in a lo 
ſlit below the Point ; out of which the Poyſon is emitted. Theſe 


Perforations of the Teeth, Galen ſaith, the Mountebanks uſed. 


to ſtop with ſome kind of Paſte, before they ſuffered the Vipers 
to bite them before their Spectators. Cuts of theſe Parts, &. 
be ſeen in the laſt cited Book of Dr. A&:4. Alſo Dr. 
s Anat. of the Ratle-Snake, in Philoſ. Tranſa#, No. 144- 
(9) That Vipets have their great Uſes in Phyſick, is manifeſt 
from their bearing a great ſhare in ſome of our beſt Antidotes, 
ſuch as Thertaca Andromachi, and others; alſo in the Cure of the 
Elephamiaſts, and other the like ſtubborn Maladies, for which I 
ſhall refer to the Medical Writers. But there is ſo fingular a Caſe 
in the curious Collection of Dr. Ol. Worm. related from Kircher, 
that I ſhall entertain the Reader with it. Near the Village of 
Saſs, about eight Miles from the City Bracciano in ah, faith 
he, Specus ſeu caverns (vulgo La Grotta delli Serpi) duorum — 
capax, fiftuloſis —— foraminibus in formam cribri perforata 
cerngur, ex quibus ingens quedam, principio vers, diverſicblorum 
zerpentum, nulla tamen, ut dicitur, fingulari venent qualitate imba- 
torum pragenie s quotarinis pullul are ſolet. In bac ſpelunca Elephar:- 
nacos, Leproſos, Paralyticos, Arthriticos, Podagriros, &c. nudos 
exponere ſolent, qui mox halituum ſubterr aneorum calore in ſudorem re- 
ſoluti, Serpentum propullulantium, totum corpus infirmi implicantium, 
futln linctuque its omni vitieſo virulentoque humore privare dicuniur, 
at repetito hoc per aliquod tempus medicamento, tandem perfecba ſa- 
mati reſtituamur. This Cave Kircher viſited himſelf, found it 
warm, and every way agreeable to the Deſcription he had of it; 
he ſaw their Holes, heard a murmuring hiffing Noiſe in them; 
but although he miſſed ſeeing the Serpents (it being not the 
Seaſon of their creeping out) yet he ſaw great Numbers of theit 
Exavie, or Slufs, and an Elm growing hard by laden with them. 


born Di- 
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ſeaſes; however; if they tre not, there would be 


themſelves, ſerving to the more eaſy Conqueſt, and 


their Food is near at hand, and may be obtained 


no Injuſtice for» God: to make a ſet of | ſuch noxinyy 
Creatures, a Rods and Scourges, to execute the 
divine Ghaſtifements upon ungrateful and ſinfil 
Men. And Lam apt to think that the Nations 
which know not God, are the moſt annoyed with x 
thoſe noxious Reptiles, and other pernicious Crea. 
tures: As to the Animals themſelves, their Poy- 
ſon is no doubt of ſome great and eſpecial Uſe tg 


Q. © 


ſure Capture of their Prey, which, might otherwise 
be too reſty and ſtrong, and if once eſcaped, would 
hardly be again recovered, by reaſon of their ſuit 
ter Motion, and the. Help of their Legs; beſide 

which, this their Poyſon may be probably of 
very great Uſe to the Digeſtiby' of their Food. 

And as to the innocuons Part of the Reptile 
Kind, they as well deſerve our Notice for their 
Harmleſneſs, as the others did for their Poyſon: 
For as thoſe are endowed with” Poyſon, becauſe 
they are predaceous ; {6 theſe need it not, becaule 


without Strife and Conteſt, the net Earth (io) 
P 
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The Diſcovery.of this Cave, was by the Cure of a Leper going 
from Rome to ſome Baths near this Place; who loſing his Way; 
very warm,.pull'd off bis Cloaths, and being weary and ſleep), 
had the good Fortune not to feel the Serpents about him, till the 
had wrought his Cure. I id. Muſeum Worm. I. 3. c. 9. 

The before-commended Dr. Mead, thinks our Phyſicians deal 
too cautiouſly. and ſparingly, in their preſcribing only (wal 
Quantities of the Viper's Fleſh, c. in the Elepbantiaſit, aud 
ſtubborn Leprofies : But he recommendeth rather the Gelly, ot 
Broth of Vipers; or, 8 the ancient Manner was, to boil Vipers 
and eat them like -Fifh ; or at leaſt to drink Wine, in which they 
have been long infuſed, vid. Mead. #bi. ſupr. p. 34. 2. 

- (10) That Earth-worms live upon is manifeſt from the 
little curled Heaps of their Dung ejected out of their Holes. * 
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affording Food to ſuch as can terrebrate, and make 
Way into it by their Vermicular Faculty; and 


the next Vegetable being Food to others that can 
climb and reach (11), or but crawl to it. 
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CHAP. II. 
of the Inhabitants of the WATER s: 


Have now gone through that Part of the Ani: 
L mal World, which I propoſed to ſurvey, the 
Animals inhabiting the Land. : 

As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time at preſent to finiſh 'what I have begun 
on that large Subject, I ſhall be forced to quit it 
for the preſerit, altho' we have there as * and 
glorious à Scene of the Infinite Creator's Power and 
Art, as hath been already ſet forth on the dry 
Land. For the Waters themſelves are an admira- 
ble Work of God (1), and of infinite Uſe (2) — 
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jn Philoſ. Tranſ. No. 291, I have ſaid, it is in all probability 
Earth made of rotted Roots and Plants, and ſuch like nutritive 
Things, not pure Earth. And theie is farther Reaſon for it, 
becauſe Worms will drag the Leaves of Trees into their Holes. 
(11) Snails might he in Danger of wanting Food, if they were 
to live only upon ſuch tender Plants as are near the Ground, 
within their Reach only; to impower them therefore to extend 
their Purſuits farther, they ate enabled by the Means men- 
tioned in Note 4. to ſtick unto, and creep up Walls and Ve- 
getables at their Pleaſure. | 
(1) Beſiles their abſolute Neceſſity, and great Uſe to the 
World, there are ſeveral Topics, ſrom whence the Waters may 
demcnſtrated to be God's Work; as, the creating ſo vaſt 4 
Part of our Globe; the placing it commodiouſly therein, aud 
ning it Boundsz the Methods of keeping it ſweet and clean, by 
ts Sflfneſd; by the Tides ind Agitations by the Winds; the — 
in 
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(A0), and prodigious Minuteneſs of others (5), ts 


Animals are bred in the Sea, L. o. c. 2. 


- Inhabitants of the Waters are the beſt contrived and ſuited fo 


Jos The Warery Tohabjtants. © Bock II. 
that Part of the Globe already ſurveyed; and the 


prodigious Variety (3), and Multitudes of curjoy 
and wonderful Things obſervable in its Inhabitany 
of all Sorts, are an mexhauſtible Scene of the Cre 
tor's Wiſdom and Power. The vaſt Bulk of for 


gether with the incomparable Contrivance an 
Structure of the Bodies (6) of all ; the Proviſion 
and Supplies of Food afforded to ſuch an innune 
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king the Waters uſeful to the Vegetation of Plants, and for Food 
to Animals, by the noble Methods of ſweetning them; and 
other Things beſides, which are inſiſted on in that Part of ny 
Survey. 

Wer N named divers Mirabilia Aquarum, to ſhen 
their Power; then proceeds to their Uſes, viz. Eadem cadent 
omnium teria'naſcentium cauſa fiunt, prorſus mirabili natura, ſux 
velit” repmare, ut fruges gignantur,/ arbores fruticeſque viva, it 
cxlum mięrare aqua, animamque herbis Vitalem inde deferre : wu 
confeſſione, omnes terre quoque vires aquarum beneficii. Quapryte 
anfe omnia ipſarum potent iæ exemjla ponemus. Curctas enm qui 
mortalium enumerare queat? And then he goes on with an Enome- 
ration'of ſome Waters famed for being medicinal, or ſome other 
unuſual Quality. FIin. L. 31. c. 1, & 2. 

(3) Pliny reckons 176 Kinds in the Waters, whoſe Names may 
be met with in his L 32. c. 11. but he is ſhort-in-his Account, 

(4) Pliny, L. 9. c. 3. faith, that in the Indian Sea there are 
Balena quaternim jugerum (i. e. 960 Feet) Priftes 200 cubitomm 
(i. e. 200. Feet) And L. 32. c. 1. he mentiens Whales 600 
Foot long, and 360 broad, that came into a River of Arabiz. If 
the Reader hath a mind, he may ſee his Reaſon Why the largeſ 
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(5) As the largeſt, ſo the moſt minute Animals are bred in 
the Waters, as thoſe in Pepier water; and ſuch as make the green 
Scutn on the Waters, or make them ſeem as if Green, and mam 
others. Sce B. 4. Oh. 11. N. 13, 14. | 

(6) It might be here ſhewn that the Bodies of all the ſeveral 
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that Place and Bufineſs in the Waters, which is proper for them! 
that particularly their Bodies are cloathed and guarded, in 

beſt Manner, with Scales, or Shells, Cc. ſuitable to the Place 
they are to reſide in, the Dangers they may there be expo" 
unto, and the Motion and Buſineſs they ate there to perform 
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table Company of Eatets, and that in an Element; 
unlikely one * think, to afford any great Store 
of Supplies (7) ; the Buſineſs of Reſpiration per- 
formed in a Way ſo different from, but equivalent 
to what is in Land Animals (8); the Adjuſtment 
of the Organs of Viſion (9) to that Element in 
which the Animal liveth; the Poiſe (10), the Sup- 
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That the Center of Gravity (of great Conſideration in that 
d Element) is always placed in the fi teſt Part of the Body: 
hat the Shape of their Bodies ies, (eſpecially the more ſwift)-is 
the moſt cofningdious for making way chroug the Waters 
and moſt agreeable w Cbome netrical Rules 3 and many other Mat- 
ters beſides would deſerve a Place here, were they not too long 
for Notes, and that I ſhall” anticipate what will be” more proper 
for another Place, and more accurately treated of there. 
70 See. before Book 4, Ch. 11% „„ 4 
8) Galen was aware of the Reſpiration of Fiſhes by” their 
Voice, neither reſpire through the Mouth as Land Animals do, he 
faith, Sed * quas Branchias ru: c conſtruFiq, ipſis vice 
nu? 


Pulthonis'eft. Cui enim crebris ac tenuibus for aminibus ſint Branchie 
be interceptæ, deri quidem (F vapariperviis, ſubrilioribid tamen quam 


n mole 44%; hane quidems extra repellunt, illa aitem prompte in- 
tromittu#r, Galen. de UC. Part. L. 6. c. 9. So alſo Pliny held, 
that Fiſhes reſpired by their: Gills 3 but he ſaith Ariſtotle was of 2 
different Opinion, Plin. L. 9. c. 7. Aud ſo Ariftotle ſeems to be 
in his Al Avimil. L. 8. c 2. and in other Places. And I may 
add out famous Dr. Needbam : See his De form. Feta, Ch. 6. and 
n ns. ai | 
(9) A protuberant Eye would have been inconvenient for 
Fiſhes, by hindring their Motion in ſo denſe 4 Medium as Water 
Is; or elſe their bruſhing through ſo thick a Medium would have 
n apt to wear, and prejudice their Eyes. Therefore their 
Cornea is flat. To make amends for which, as alſo for the Re- 
fraction of Water, different from that of the Air, the wife Con- 
triver of the Kye, hath made the CryſtaVine ſphærical in Fiſhes, 
which in Animals, living in the Air, is Lenticular, and more flat. 
(40) As I have ſhewed before, that the Bodies of Birds are 
nicely poiſed-to [wim in the Air. ſo are thoſe of Fiſhes for the 
ater, evcry Part of the Body being duly balanced, and the 


Center of Gtavity (as 1 ſaid in Note 6.) accurately fixed. Aud 


bo prevent Vacillation, ſome of the Fins ſerye, particularly thoſe 
| 94 1 mf 
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port (17), the Motion of the Body (12), forwards 
— great Swiftnefs, and upwards and downward, 
with great Readineſs and Agility, and all without 
Feet and Hands, and ten thouſand Things beſide, 
all theſe Things, I ſay, do lay before us 15 various 
ſo glorious, and withal ſo inexhauſtible a Scene of 
the Divine Power, Wiſdom and Goodneſs, that it 
would be in vain to engage my ſelf in ſo large: 
Province, without allotting as much Time and 
Pains to it, as the preceding Survey hath coſt me, 
Paſling by therefore that Part of our Globe, I ſhal 
only. fay ſomewhat very . briefly concerning the lv 
ſenſitrve Creatures, E thoſe of the Ve: 
table Kingdom, and ſo conclude this Survey. 
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of the Belly; as Berelli proved by cutting off the Belly-fns, 
which cauſed the Fiſh to reel to the right and left hand, and fei- 
der d it unable to ſtand fteadily in an upright Poſture. 

(11) Toenable the Fiſh to abide at the Top, or Bottom, ot 
any other Partof the Waters, the Air-Bladder is given to moſt 
Fiſhes, which as *cis more full or empty, makes the Body more 
or leſs buoyant. 

(12 The Tail is the grand Inſtrument of the Motion of the 
Body; not the Fins, as ſome imagine. For which reaſon, Fiſhes 
are more muſc ulous and ſtrong in that Part, than in all the r<> 
of their Body, according as it is in the motive Parts of all Ani- 
mals, in the pectoral Muſcles of Birds, the Thighs of Man, C. 

If the Reader hath a mind to ſee the admirable Method, hon 
Fiſhes row themſelves by their Tail, and other Curioſities rela- 


ting to their ſwimming, I ſhall refer him to Berelli de mot. Ain, 


Fart. 1. ch. 23. particularly to Prop, 213. 
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Of VEGETABLES. 


HE Vegetable Kingdom, although an in- 
T & feriour Branch of the Creation, exhibits 
5 33 10 us ſuch an ample Scene of the Creator's 
Contrivance, Curioſity, and Art, that I 

much rather chuſe to ſhew what might be ſaid, 
than engage too far in Particulars. I might inſiſt 
upon the great Variety there is, both of Trees and 
Plants provided for all Ages, and for every Uſe and 
Occaſion of the World ( 1); ſome 9 
for Tools and Utenſils of every kind; ſome hard, 
ſome ſoft; ſome tough and ſtrong, ſome brittle; 
ſome long and tall, ſome ſhort and low; ſome thick 
and large, ſome ſmall and ſlender; ſome for Phy- 
fick (2), ſome for Food, ſome for Pleaſure, yea, he 

1 | 07 * Moi 
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(1) The fifth Book of Tbeophraſtus's Hiſt. Plant. may be here 
conſulted ; where he gives ample Inſtances of the various Conſti- 
tutions and Uſes of Trees, in various Works, Oc. See alſo before 
B. 4. ch. 13. Note 1. 

(2) eil quogue berbis inſeruit ¶ Natura] remedia : quippe cum 
medicinas dederit etiam acculeatis —— ——1n quibus ipſis providen= 
iam Nature ſatis admirari ample&ique non eft. Inde exco- 
kitauit aliquas aſpectu hiſpidas, tactu truces, ut tantum non voce m ip- 
ſus fin;entis illas, retionemgue reddentis exaudire videamu, ne ſe 
depaſcat avida Quadrupes, ne procaces manus rapiant, ne neglecla 
Veſligia obrerant, ne inſidens Ales infringat : his muniendo Aculeis, 
teliſque armando, remediis ut tuta ac ſalua fint. Ita hoc quoque quod 
in 2 odimus, hominum cauſa excogitatum &ft. Flin. N. H. L. 22. 
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moſt abject (3) Shrubs, and the very Buſhes and 
Brambles themſelves, the Husbandman can teſt 
re 

I might allo ſurvey here the curious Anatomy 
and Structure of their Bodies (4), and ſhew the 
of * W 7 6 * 2dmi- 


Are ſome of the Species of Niture noxious 2 They are alſo uſeful — 
Doth 4 Nettle ſting? It is to ſecure ſo good a Medicine from the 
of Chilgren and Cattle. Doth the, Bramble cumber a Garden; þ 
males the better Hedge; where if it chancerh to prich t Owner, i 
willteawhe Thief.” Grew Coſmolog. L. z. c. 2. $ 47. 
= (3) That the moſt zwyect Vegetables; &c. have their Us, 
god are. beys ial to. the World, may in ſome meaſure appar 
Rk Wt Nope Popes or i g. 
a jngrpiofens Md 'babent popalt ſeptenrrionales in nemnity 


— 
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2 pertranſeuntes, imo & Adiurno, quando in remotior 
bus \Aquilapls Partibus ante, & poſt Solſtitiam  byemele conn 
notes Habra, Quique his. remedine indigent, Coſiſte quecan 


as * 


nourno 


inguium pues eaſque collocant certo merſlitio ttineris inſſilui, ut 
eore 555 4 vol ier int, dil Hg Ne dium hoc pref 
tz] ſed G Tyuncts putrefattns, ac fungus ipſe Agaricus hel. 


ing, Nec. Ob Mag. Hiſt. I. 2. 16. *: ' 2790 
To th N d ThifUles in move Glaſs, whoſe Afhes Dr 
Merref aith, ire the 1 the Aſhes of the Comms 
Rle, though! Thiſtles ſerve to this Purpoſe. Next to Tiiftle 
ire Hias, but after the Flowers are gathered. Plants that 
n and Prickly, ſeem to afford the beſt and moſt Salt. 
Merret's Obſerv. on Anton. Ner. p. 265. 438 


| Quid majors ſequar ? Salices  bumileſ ue Geniſtæ, 
: Aut illæ perori frondem, aut 5 ſtoribus — g 
Suſfieiunt, Seremque, ſatis, & pabula melli. 
neee 253 29516 WW; | 


( Pr. Beal (who was very curious, and tried many Experi- 
tnents upon Vegetables) gives ſome good Reaſons to imagine, 
that there is à direct Communication between the Parts of 
the Tree and the Fruit, fo that the ſame Fibres which conſtitute 
the Root, Trunk, and Eouęhs, are extended into the very Fruit: 
And in old fn beams, 1 have obſerved ſomething very like 

oy in many of which, thera are divers great and ſmall Ribs 
(almoſt like lvy, only united to the Body) running from the 
Root ap along the oucfide of the Body, and terminating in one 
ſingle, or a fey Bonghs: Which Bough or Boughs —_ — 
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admirable Proviſion made for the Conveyance of 
the lymphatick and eſſential Juyces, for communi- 
cating the Air, as neceſſary to Vegetable, as Ani- 
mal Life (5): I might alſo [peak of, even the very 
Covering they are provided with, becauſe it is a 
curious Wark in Reality, although leſs fo im Ap- 
pearance : and much more therefore might I ſurvey 
the neat Variety and Texture of their Leaves (69 
the admirable Finery, Gaiety, and * 

; their 


in into Branches, Leaves and Fruit. See what Dr. Beal hath 
in Lowth. Abr. V. 2. p. 710. | 

But as tothe particular Canals, and other Parts relating to the 
Anatomy of Vegetables, it is too long a Subje& for this Place, 
and therefore 1 ſhall refer to Seigneur Malpight's and Dr. Grem's 
Labours in this kind. 

(5) Tanta eft Reſpirationis neceſſitas, & uſus, ut Natura in ſingulis 
uiventium ordinibus varia, ſed analoga, paraverit inſtrumenta, que 
Pulmones vocamus | and ſo he goes on with obſerving the Appa- 
ratus made in the various Genera of Animals, and then faith} 
In Plantis vero, que infimum animaliun attingunt ordinem, tantam 
Trachearum copiam & produttiorem extare par eſt, ut bis minime 
Vegetantium partes prater corticem irrigentur, — Plante igitur (ut 
conjeftari fas eſt) cum ſint viventia, viſceribus inſixa terræ, ab bac, 
ſeu pot ius ab aqua & aere, commixtis & percolatis a terra, Reſpira- 
tionis ſug materiam recipiunt, ipſarumque Tracbeæ ab balitu terre, 
extremas radices ſubingreſſo, replent ur. Malpig. Op. Anat. Plant. 


8 — — 
* 


p. 17. 

Theſe Traches or Air-Veſſels, are viſible, and appear very 
pretty in the Leaf of Scabious, or the Vine, by pulling aſunder 
ſome of its principal Ribs, or great Fibresz between which, may 
be ſeen the Spiral Air-Veſſels (like Threads of Cob web) a little 
uncoyled : A Figure whereof, Dr. Grew hath given us in his 
Anat. Plant. Tab. 51, 52. ; 

As to the curious coyling, and other Things relating to the 
Structure of thoſe Air-Veſſels, I refer to Malpig. p. 14. and Dr. 
Grew, ib. I. 3. c. 3. $- 16. Cc. and IL. 4. c. 4. 5. 19. of Mr. 
Ray, from them ſuccin&ly, Hiſt. Plant. L. I. c. 4. 

(6) Concerning the Leaves, I ſhall note only two or three 
Things. 1, As to the Fibres of the Leaf, they ſtand not is the 
Stalk, in an even Line, but always in an Angular, or Cir- 
cular Poſture, and their vaſcular Fibres or Threads, are 3, 5 
or 7, The Reaſon of their Poſition thus, is for the more erect 

1 4 Growth 


their Flowers (9). 1 might alfo inquire into the 
2 LA | 1771 wonder. 
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Gromth and greater Strength of the Leaf, as alſo for the Secy. 
rity of its Sap. Ot ail which, ſee Dr. Grew, L. I. c. 4. 5. 
Oc. and L. 4. Part 1, c. 3. aiſo Tab. 4. Fig. 2 to 11. Ang- 
| ther Obſervable in the Fibres of the Leaf, is their orderly po- v. 
ſition, fo as to take in an eighth Part of a Circle, as in Malby;; 
| in ſome a tenth, but in meſt a twelfth, as in Holy Oak i; or 1 
| fixth, as in Fin. Id. ib. Tab. 46, 47. ö 

| 2. The Art in Fo ding up the Leaves before their Eruption out — 
5 of their Gems, Cc. is incomparable, both for its Elegancy and 
| Security, viz. in taking up (ſo as their Forms will __ the lf 
room; and in being ſo conveniently couched, 43 to be capable of rer 

ting Protection from other Parts, or of giving it to one ano:ber, e.g, 

Firſt, there is the Bow- la, where the Leaves are all laid fone. 

what convex!y one or er another, but nat plaited —— but where the 

Leaves we ut. ſo thick ſet, «s to fand in the Bow-lap, there ne 

bave the Plicature, or tbe Flat-lap; as in Roſe tree, &c. And ( 

that curious Qbſerver goes on ſhewing the various Folding, to 

which he gives the Names of the Duplicature, Muli iplicaturt, 

the Fore raw}, Back rowl, and Te- ron, or Treble-row! Gren, 

Ib. L. 1. c. 4. $ 14. c To theſe he adds ſome others, L. 4 

P. 1. c. 1. S. 9. Conſult alſo Malpig. de Gemmis. p. 22 Kc. 

To theſe curious Foldings, we may add another noble Guard 
by the Interpofition of Films, Cc. of which Dr. Grew faith, 
there are about fix Ways, vix. Leaves, Surfoyls, Imerfois, 
Stalks, 2 and Mantling;, Grew. ib. and Tab. 41, h. 

pig · ibid. | 
(7) In the Flower may be conſidered the Empalement, as Dr. 
Grew, the Calyz, or Perianibium; as Mr. Ray and others, call it, 
defigned to be a Security, and Bands, to the other Parts of the 
Flower. Floris velut bafis & fulcimentum eſt. Ray Hiſt. L. 1. c. 10. 
Flowers, whoſe Petala are ſtrong (as Tulips) have no Cahn. 
Carrations whoſe Petala are long and ſlender, have an Empale- 
ment of one Piece: And others, ſuch as the Knapweeds, have it 
_ conſiſting of ſeveral Pieces, and in divers Rounds, and all with 
a counterchangeable Reſpect to each other, for the greater 
— 4 and Security of themſelves, and the Petala, &c. the) 
include, . 25 : 

The next is the Foliation, as Dr. Grew, the Petala, or Folia, 
as Mr. Ray, and others. In theſe, not only the admirable Beau. 
ty, and luxuriant Colours are obſervable, but alſo their curions 
Foldinzs in the Calyx, before their Expanſion. Of which Dr. 
Grew hath theſe Varieties, viz. The Cloje-Couch, as in Roſes 
the Concave-Couch, as in Flataria flore alby : The Single-P * 
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wonderful Generation and Make of the Seed (8), 


and the great, U ſefulneſs of their Fruit, I might 
ſnew that the Rudiments and Lineaments of the 
Parent-Vegetable, though never ſo large and ſpa- 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, though ſome of thoſe Seeds are ſcarce 
viſible to the naked Eye (9). And foraſmuch as 
the Perpetuity and Safety of the Species depends 

| | upon 


a5 in Peaſe-bloſſoms ; the Double - Plait; as in Blue: bottles, 8c. 
the couch and Plait together, as in Marigoids, &c. The Kowt, 
asin Ladies Bower: The Spire, as in Mallows : And laſtly, the 
Plait and Spire together, as in Convoluulus Doronici folio, L. 1. 
c. 5. $. 5. and Tab. 54- ' S 

As to the Stamina with their Apices, and ti e Stylus, (called 
the Attire by Dr. Grew) they are admirable, whether we con- 
ſider their Colours, or their Make, eſpecially their Uſe, if it be 
as Dr. Grew, Mr. Ray, and others imagine, namely, as a Male 
Sperm, to impregnate and fi uctify the Seed. Which Opinion is 
corroborated by the ingenious Obſervations of Mr. Sam. Mor- 
land, in Philoſ. Tranſ. No. 287. 

Reliqua uſus alimentique gratia genuit | Natura] ideozue ſecula 
annoſque tribuit iis. Flores vero odoreſque in diem gignit - magna 
( palam eft) admonitione bominum, que ſpectatiſſime floream, ce- 
rime marceſcere, Plin. N. H L. 21. c. 1. 

(8) As to the curious and gradual Proceſs of Nature in the 
Formation of the Seed or Fruit of Vegetables, Cuts being 
.neceflary, I ſhall refer to Dr. Grew, p. 45, and 209, and Mal- 
PS: p. FT» 

( 3 Vetus eſt Empedoc is dogma, Plantarum ſemina Oua eſſe, ab 
tiſdem deci aua Ineft in eo [Ovo vel Semine] velut in cica- 
nice, non ſola vixemis carina, ſed cum minim irunco aſſurgentes 
partes, Gemma ſcilicet, & infignis radics Conus, & c. Malpig. ib. 
p. 81. vid. plura in tract. de Seminum veget. p. 14. &. paſſim. 

In Malpichis Life, a Debate may be ſeen between him and 
Seign. Triumphetti, the Provoſt of the Garden at Rome, whether 
the whole Plant be actually in the Seed? The Affirmative is 
maintained by Afalpighit, with cogent Arguments; among 
which, this is one; Non prevecupats mente, oculis microſcopio ar- 
matis, luflrer quæſo Phaſeolorum ſeminalem plantulam nondum 
tam, in qua folia ſtabilia, becque ampla evidenter obſervabit 5 
in eadem pariter gemmam, nodos, ſeu implantationes varias foliorum 
caulis deprehendet. Caulem infignem ſibris ligneis, & mriculorum 
ſer iebus conflamtem conſpicue attinget. And whereas 5. * 


— - hes do 
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had objected that wvegatione,: metarhorphoſe, inedia plantas in alias 
| degenerare, ut exemplo plurium L. conftat ] precipue pritici in lolim, 
e hlii in triticum verſe. In anſwer to this, (which is one of the 
ſtrongeſt Arguments againſt Milpight's Aſſertion) Malpighi te. 


plies, nondum certum eſt de integritate, & ſucceſu experimeni, 
nem facienti mibi, & amicis, tritici metamorphoſis nan ceſſit. 44. 
miſſa tamen metamorpbaſi, quoniam hec neglacta cultura, aut viii 
folt, aut deris contijꝑęitideo ex mor boſo © mont ruoſo affedu nn 
licet inferre permanentem ſtatum a Natura intentum. Obſerio har 
tat ſylveſires culruya varias reddi, &c. I have more largely 
taken Notice of Malpighi's Anſwer, becauſe he therein ſhews hi 
— the Tranſmutation of Vegetables. Vid. Malpy, 
„ . 7. \ r b | —_ 
— 80 bir Leewenhoek, after his nice Obſervations of an Orug- 
Kernel, which he made to germinate in his Pocket, (Fc. on- 
cludes, Thus we ſee, bow ſmall a Particle, no bigger than a cui 
Sand (as the Plant is repreſented) is increaſed, &c. 4 plain D+ 
mmſtration, that the Plant, and all belonging to it, was ad 
inthe Seed, in the young Plant, its Body, Mot, &e. Philoſ. Tran, 
No. 287. See alſo Rrii Cat. Cant. in Acer maj. from Dr. #igh- 
More, But in all the Seeds which I have viewed, except the 
Maple, the Plant appears the plaineſt to the naked Eye, and allo 
very elegant, in the Nux Vomica, | 
- Natura non obſervat magnitudinis proportionem inter ſemins & 
plantas ab iiſdem ortas, ita ut majus ſemen - majorem ſemper prot 
cat plantam, minus minorem. Sunt enim in genere berbarum n 
pauca, quarum ſemina arborum nonnullarum ſeminibus non dico api 
lia funt, ſed mulio major a. Sic. v. g. Semina Fabe, %c. ſemis 
VUimi, &c. multis vicibus magnitudine ſuperant. Raii ubi ſupra, 
. I. c. 13. 4 | 
- Filicem © gui Capillares herbas Semine carere Veteres fl. 
rique ——prodidere ; quis etiam ſecuti ſunt e Recentioribus m- 
gulli, Dodonæus, &c.—Alii e contra, Bauhinus, &c. Filiees & 
congeneres ſpermatopboras efſe contendunt : Partim quia Hiſtoria 
Creationis, Genef, 11. 12. &c, ——— Hanc ſententram veriſſman 
_— autopſia convincit. Fredericus Cæſius, he ſaith, was the 
rſt that diſcovered theſe Seeds, with the Help of a Miao 
ſcope. And fincehim, Mr. W. C. hath more critically obſerved 
them, Among other Things obſerved by that ingenious Gent. 
are theſe, Pyxidule ſeu capſule ſemina continen es in pleriſque boc g. 
nus plantis ferquam exili granulo arenæ vulgaris cineree plus dupio 
minores ſunt , imo in nonnullis ſpeciebus vix tertiam qu irt amo die. 
nalæ partem magnitudine æquant, veſicularum quarundam annulis 
faſciolis vermiformibus obvolutarum ſpeciem exhibemes. No 


ex his veſiculis 100 circiter ſemina continere deprebendebantur— 


adeo eximia parvitate ut nudo oculo prorſus eſſent inviſibilia, net " 


microſcopii interventu deregi poſſent.———— Oſmunda Tegalls 


gue aliir omnibus Filicis ſpeciebus mole — —— _—_— "al 


— 
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upon the Safety of the Seed and Fruit in a great 
— 2 * therefore take 0e of the pe- 
caliar Care the great God of Nature hath taken 
for the Conſervation and Safety hereof: as parti- 
cularly in ſuch'as dare to ſhew their Heads all the 
Year; how ſecurely their Flower, Seed or Fruit is 
locked up all the Winter, together with their Leaves 
and Branches, in their Gems (10), and well fenced 
and | covered there with neat and cloſe Tunicks. 
And for ſuch as dare not ſo to expoſe them 
ſelves, with what Safety are they preſerved under 

the Coverture of the Earth, in their Root (11), 


- 
i © * 8 I 4 * — " . 
* * 


8 —— 


77 
c 


veſcula ſemin alia obtinet @que cum reliquis congeneribus magnitudinis 
—— quorum immerſe & viſum fugiens paruitas cum magni- 
tudine plantæ collata—— -—— adeo nullam gerere proportionem in- 
venietur, ut tantam plamam e bam iſh ſentive product attentum obſer- 
vatoſem merito in admirationem rapiat. Ray, ibid. L. 3. pag. 132. 
This W. C. was Mr.:Wil. Cole, as he owneth in a Letter I have 
now in my Hands of his to Mr. Kay, of 0#0b. 18. 1684. 

(10) Vegetantiam genus, ut debitam magnitudinem ſortiatur, & 
ſue montalitatis jacturam fuccefſiva prolis eductione reparet, ſtatis 
temprihus novas promit partes, ut tandem emergentes Ureri, recentes 
edant Saboles. Emanantes igitur 4 caule, caudice, ramis, & radi- 
abus novellæ hujuſmodi partes, mn illico laxata, extenduntur, ſed 
compendio quodam coagmentatæ intra folii axillam cubantes, non pa- 
tum ſubſeſlunt, Gemmæ appellamur, &c And then that great 
Man goes on to ſhew the admirable various Methods of Nature, 
in repoſiting in that little Compaſs, fo large -a Part of a Tree 
or Plant, the curious Structufe of the Gems, the admirable 
Guard afforded them, and the Leaves, Flowers and Seed con- 
tained in them, Oc. Of which having taken Notice before. I 
paſs over it now, and only refer to our Author Malpighi, and 
Dr. Grew, in the Places cited in Note 6, and 7. 

(11) Of Bulbous, and a great many more, probably of the 
far greater Number of Perennial Roots of Herbs, as Arum, 
Rape-Crawfoor, &c, it is very obſervable, that their Root is 
annually renewed, or repaired out of the Trunk or Stalk it 
lelt. That is to ſay, the Baſis of the Stalk continually, and by 
inſenſidle Degrees deſcending below the Surface of the — 
and hiding it ſelf therein, is thus both in Nature, Place 


y=— 9 * * br 14 * * * _ ect 


ce, 


Seed (12), or Fruit, till invited out by the kindly 
Warmth of the Spring! And when the whole Vege⸗ 
table Race is thus called out, it is very. pretty ty 
obſerve the Methods of Nature in guarding thoþ 
inſenſitive Creatures againſt Harms and Inconye 
miencies, by making ſome (for Inſtance) to lie 
down proſtrate, and others, to cloſe themſelye, 
up (13) upon the Touch of Animals, and the 
moſt to ſhut up their Flowers, their Down, (14) 

4 ; _ Or 


Sh 
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Office, changed into a true Root.——$0 in Brownwort, the 
Baſis of che Stalk finking down by Degrees, till it lies under 
Ground, becomes the upper Part of the Root; and continuing 
ſtill to fink, the next Year becomes the lower Part : and the 
next after that, rots away; a new. Addition being ſtill yearly 
made out of the Stalk, as the elder Parts yearly rot away, Grey, 
ibid. L. 2. pag. 59. «bi plura vid. | | 

(12) How ſafe and agreeable a Conſervatory the Earth is to 
Vegetables, more than any other, is manifeſt from their rot- 
ting, drying, or _ rendred infecund in the Waters, or the 
Air; but in the Earth their Vigour is long preſerved. This 
Seedsparticularly, Mr. Ray thinks ſome, may probably retain 
their fecundity for Ten Years, and others loſe it in Five ; but, 
faith he, In terre gremio latitantia, quamvis tot caloris friguis, 
| bumoris & ficcitatis warietatibus ibidem obnoxia, diutius tamen 
(ut puto) fertilitatem ſuam tuentur quam ab hominibus diligemiſſine 
cuſtodita; nam & ego  alii ame me multi obſervarunt Sinapen 
vim magnem enatam in aggeribus foſſarum recens fattis inque ati 
gramineis effoſſis, ubi poſt hominum memoriam nulla unquam Sinepeos 
ſeges ſuccreverat Quam tamen non ſpome ortum ſuſpicor, 1 ＋ 
nibus in terra per tot annos reſiduis etiam proliſicis. Ray. Hiſt. Pl. 
L. I. c 13. | | | 

(13) Planta nonnulle AÆAſchynomena Veteribus difte, Recentivi- 
bus Vrue, & Senſitive, & Mimo/e, baud objcura ſenſus indicia pt 
dunt : ſiquidem folia earum manu aut baculo tada, & paululum 
compreſſa, pleno etiam meridie, ſplendente Sole, illico ſe contrabunt; 
in nonnullis etiam ſpeciebus cauliculi teneriores eoncidunt Cr velit 
marceſcunt ;, quod idem ab aere frigidiore adniſſa patiuntur. Ray. 
Hiſt. Pl. T. 1. L. 18. App. S. 2. c. 2. p. 978 

(14) I have chſerved that many; if not moſt Vegetables, do 
expand their Flowers, Down, Cc. in warm Sunſhiny Weather, 
and again cloſe them towards Evening, or ia 1 — 
„ 1 15 eſpec 
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Book X. Homers and Seed of Vegetables, 413 
or other their like Guard, upon the Cloſe and 
Cool of the Evening, by Means of Rain, or o- 
— Matters that may be prejudicial to the tender 


And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſſipating and ſowing it, ſome being for this 
end, winged with light Down, or Wings, to be 
conveyed about by the Winds; others being laid 
in elaſtick Fring Caſes, that when they burſt 
and crack, dart their Seed at convenient diſtan- 
ces, performing thereby the Part of a good Huſ- 
bandman (15); others by their agreeable * 
Da , an 
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eſpecially at the Beginning of Flowering, when the Seed 


is young and tender; as is manifeſt in, the Down of Dan- 


delion, and other Downs; and eminently in the Flowers of 
Pimpernel; the opening and ſhutting of which, are the Country- 
Man's Weather-wiſer z whereby Gerard ſaith, he foretelleth what 
Weather ſhall follow the next Day; for ſaith he, if the Flowers 
be cloſe ſhut up, it b:toheneth Rain and foul Weather; cort / a / iwiſe, 

if they be ſpread abroad, fair Weatber, Ger. Herb. B. 2. ch. 183. 
Eſt & alia | arbor in Tylis] fimilis, folioſior tamen roſei que 
flaris, quem noctu comprimens, aperire incipit Solis exortu, 
—_ expandit, Incole dormire eam dicunt, Plin. Nat. Hiſt. 

12.611, | 

(15) So ſoon as the Seed is ripe, Nature tabeth ſeveral Me- 
thods for its being duly Sown; mot only in the opening of the 
Drerus, but alſo in the make of the Seed it ſelf. For, firſt, the 
Seed: of many Plants, which affect a peculiar Soil or Seat, as 
of Arum, Poppy, Scc are beaty and ſmall enough, without further 
care, to fall direttly down into the Ground —— But if they are 
ſo large and light, as to be expoſed to the Wind, they are often fur- 
niſhed with one or more Hooks, to ſtay them ſrom flraying too far from 
their proper Place . So the Seeds of Avens have one ſin- 
gle Hook; thoſe of Agrimony and Gooſe-grafs, many; both the 
ormer loving 4 warm Bank; the latter, an Hedge for its ſupport. 
On the contrary, many Seeds are furniſhed with Wings or Featbers; 
partly with the help of the|Wind to carry them, when ripe from off the 
Plant, as of Aſh, xc. and partly to enable them to make their 
flight more or leſs abroad, that ſo they may not, by falling togetber, 
come up $00 thick; and that if one ſhould miſs a good Soil or ww 
another 
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not her may bit. o the Kernels of Pine have Wings ——. 
2 whereby" Bey fly not inti 255 only Putter ad 
Ground. Put ibo of» Tiba, Doride ion, ani rhoſt of the pin 
kind ——— bite long numerous Feathers, by which they are waſy( 
even Wah. — Lala, there tre Seeds which are ſcattered ny 
f ing abroad, bur by being either ſpirted. or flung away. The jy 
of thoſe are Wood: ſorrel, which having a ruining Root, Na: 
fees frr to ſow the Seas at ſome diſtance. | The doing of which 
ir effected by. 4 white ſturdy Cover, of | a tendinous or ſpiny 
Nature, . This Cover, ſo foon as jt | begins to dy, burt 
wen on one file, in an Inſt, and is vidlently turned it 
ward — and + ſmartly throws off the Seed, Th 
Seeds of | Harts-tongize; is finng d. ſÞot "away, —— ty: the « 
rious Contrivance of the Seed Caſe, as in Codded-Aſman, wy 
there the $ Vine, per and curls inward, but bere outmurd; 
viz. Every 95 Ciſe— is f a ' Sphevich Fi ure, ad 
. firded about with A ſturdy Spring. — Tie Sr fat of th 
| | Spring reſembles a fine Serew. So ſoon ay —— this 
Spring is become. ſtark enough, it ' ſudden/y breaks the Caſe ius 
| two Halfs, like tw» little Cups, and ſo ſlings the Seed. Grey, 
| ib. p. 199. aud in Tab. 72. all theſe athirable Artifices xe 
handſomely repreſented. - r ene 
Duin ſi quam itut mbulica ſeminum (Filicis Phyllytidis quogie) 
a foliis in ſubjectam chartæ mund ſchedan, decutiai, 
detergatm uæ, & deine in ateruum converriiruy, ul ſitulmui 
ſeminalium purithis' unf diſſiticaribas; & fer ib icem all, 
acervnlur varie moteri per partes viuebirur, non ſecus ac f 9. 
ronibus aut iftiuſmidi boſtiolis repietus iſ ei — quiz ſi h 
rrenquilus fir, aure 'p oxime admota, crepituntium inter un- 
, pendum vaſculorum ſonitus — pereipieruy 3 & fi microſeyid 
chartam oculi + oberres, ſemina per eam undique ſparſe, & 4 
notabilem ab aceruo diſtantiam projecta comperies, Ray ibid. 
122. — | | 
x The admirable Contrivaiice of Nature, in this Plint is mo 
"in. For the Seed-Veſels being te beſt Preſerver of the Seed, 
tis there kept from the Injuries of Air and Earth, til it bt 
rainy, when it it 4 proper” time for it to grow, and then it it 
thrown” round the Earth, as Grain by 4 fel Sower, — Win 
- | any Wer touches the End of the Seed Veſſels, with a ſmii 
| Noiſe, and ſudden Teup it azens it ſelf, and with 4 Spring 
[i 
| 
\ 
N 


ſeatters it: Seed to a pretty Diſtance round” it, where it grow 
Dt. Stoa e Voy. to Jamaica, p. 156. of the Gentianella jirt 
erruleo, Nr. 0 Spirn-Leaf. 

The Plants of the Cardam ine Family and many others may 
be added here, whoſe Cods fl) open, and dart out their Seed, 
upon o (mall touch of the Hand. But the moſt remarkable 
Inſtance is in the Cardimine impation:, cujus Silique (faith Mr. 
Ray) wel leviter tacte, atutim ejaculontur \ Semina} imo — 
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and Smell, and ſalutary Nature, inviting themſelves 
to be ſwallowed, and carried about by the. Birds, 
and thereby. alſo fertilized by paſſing through 
their Bodies (16); and others not thus taken Care 
| | of 


nm 
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lnge mirabilius videtur, etſi filiquas non tetigeris, ſi tamen ma- 
num velut tacturus proxime admoveas, ſemina in appropinquantem 
evibrabunt; quod tum Moriſonus ſe ſæpius expertum ſcribit, tum Fohn- 
flonus apud Gerardum verum eſſe affirmat. Hiſt. Plant. L. 16. c. 20. 

Neither is this Proviſion made only for Land vegetables, but 
for ſuch alſo as grow in the Sea. Of which I ſhall give an In- 
ſtance from my before commended Friend, Dr. Sloane, As to 
the Fuci, — their Seed hath been diſcovered (and ſhewed me ſirſt) 

the Induſtry of the ingenious Herbariſt, Mr. Sam. Doody, who 

nd on mam of this kind, ſolid Tubercules, or Riſings in ſome Jes. 
ſons, wherein were lodged ſeveral round Seeds, as fo as Miiſtard- 
Seed, which, when ripe the outward Membrane of the Tubercule 
breaking, lea vetih the Seed to float up and down with the Waves. 
This Seed coming near Stones, or any ſolid Foundation, by means 
of « Mucilage it carries with it, flicks to them, and ſhoots forth 
Ligule with Branches, and in time comes td its Perfecto and 
Magnitude. Sloan Voy. Jamaica, p. 50. 

But although Mr. Doody had hinted; and conjectured at the 
thing, yet the firſt that diſcovered the Seeds in Fuci, was 
the before commended Dr. Tancred Robinſon; as may be 
ſeen by comparing. what Mr. Ray faith in his Syropſ. Stirp. 
Brit. p. 6. with his Append. Bil. p. 1849. Beſides which 
Fuci, the Dr. tells me, he obſerved Veſſels and Seed in 
Coralbid Shrubs, as alſo in ſeveral Fungi, not only in the 
Species of Crepitus Zupi, but alſo between the Lamellæ of 
other Species, and in that ſubterraneous kind called Truffles, 
whoſe Seed and veſſels open in the Cortex, at ſome Seaſons 
he faith, like that of Mallows in Shape. 

As to the crepitus Lupi, I have more than once examined 


Make: But the moſt ſatisfactory View Mr. ilſn himſelf 
gave me; by which I found the Sceds'to be ſo many exceeding 
ſmall Puff. Balle, with round Heads, and longer than ordinary, 
ſharp· pointed Stalks, as if made on purpoſe to prick eaſily into 
the Ground. Theſe Seeds are intermixed with much duſty 
Matter, and become hurtful to the Eyes, probably by their 
ſharp Stalks pricking and wounding that tender Organ. 

(16) The ancient Naturaliſts do generally agree, that Mif- 
ſtor is propagated by its Sceds carried about by, and = 


their Powder, with thoſe excellent Microſcopes of Mr, Wilſon's 
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fing through the Body of Birds. Thus Tbeophraſſus de Cal, 
Plant. L. 2. c. 24. T8 I An ons pride, 8c, Initium ven a 
paſtu auium — Quippe Viſco detracto confefoque in al iel 
uod ſr g diſſimum eſt, ſemen cum excremento purum diminim, 
8 fata mutatione aliqua' in arbore Stercoris cauſa pullulat, + 
rumpitque, & So alſo Pliny ſaith, viz. Omnim autem ſatum | Vi 
cum] ullo modo naſcitur, nec niſi per aluum Avium redditum, may 
ime Palumbis ac Turdi. Hac eſi natura, ut niſi maturatum in wr 
gre Avium, non proteniat. Plin. N. H. L. 16. c. Whether 
what Theopbraltus and Pliny affirm, be conducive to the 
better fertilizing the Seeds of Mi /roe, I know not; but 
that it is not of abſolute- Neceſſit , I can affirm upon mine 
own Expcrience, having ſeen the Seeds germinate, even in 
the Bark of Oak. But although they ſhot above an Ii, 
and ſeemed to root in the Tree, yet they came to nothing, 
whether deſtrove1 by Ants, Cre. which I ſuſpected, or whe 
ther diſagreeing witn the Oak. I know not. I fince find 
the Matter put out of doubt by Mr, Dody, which ſee in 
Mr. Kay's Hiſt. Plant. App. p 1918. 
Nutmegęs are ſaid to be fertilized after the ſame Manner, 
as Tavernier faith, was, confirmed to him. by Perſons that 
lived many Years in thoſe Parts; whoſe, Relation was, The 
Nutmeg being ripe, ſ-veral Birds come from the Iſlands to- 
ward the South, and devour it . whole, but are forced to 
throw it up again, before it be digeſted: And that the Nut- 
meg, then beſmeared with a Viſcous Matter, falling to the 
Ground, takes root; and produces a Tree, which would 
never thrive, was it planted. Tavern of the Commod. of the 
C. Mogul. And Monſieur Tuevenot, in his Travels to. the It 
dies, gives this Account; The Tree is produced after this har 
ner; there is a kind of Birds in the Iſland, that having pick 
ed off the green Husk, ſwallow the Nuts, which having been 
ſome Time in their Stomach, they void by the ordinary 
Way; and they fail not to take rooting in the Place where 
they fail, and in Time to grow up to a Tree. This Bird 
is ſhaped like a Cuchow, and the Datch prohibit their Sub- 
jets under Pain of Death, to kill any of them. v. Sir J. 
Pope Blunt's Nat. Hiſt. 
Bat Mr. Ray gives a ſomewhat different Account: Hut 
frudum ¶ Nucem Moſchatam ] varia quizem aves depaſeun 
tur, ſed maxime Columbe genus album parvum, que dehiſ 
cente nucamento, illeclæ ſuavitate Macic, bunc cum Nuce err 
piunt C devorant, nec niſi repleta ingluvie capaciſſima ſaginan 
deſerunt, No rates ibi mercatores Columbis iflis Neuteett'i 
frue Nuciuoris nomen impoſuerunt. Quas autem vorant Nucts, 
poſt integras per aluum reddupr. Reddite citins deinde germinani 
 kipote premacerate fervore Ventricuſi. Arbores inde nate cei 
precoereres, 
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Book X. Flowers and Seeds of Vegetables. 417 
of, do many of them by their Uſefulneſs in hu- 
man Life, invite che Husbandman and Gardiner 
carefully to ſow and nurſe' them up. 
To this ſo ſingular a Care about the Propaga- 
tion and Conſervation of the Species of Vegetables, 
I might add the nice Proviſion that is made for 


their Support, and Aid, in ſtanding and growing, 


that they may keep their Heads above Ground, 
and not be rotted and ſpoiled in the Earth them- 
ſelves; nor thereby annoy us; but. on the contra- 
ry, miniſter to all their Ends, and our Uſes; to 
afford us Houſes, Utenſils, Food (17), Phy ſick, 
Cloathing, yea, Diverſion too, by the Beaut 

of their Looks, by the Fragrancy of their Smell, 
by creating us pleaſant Shades againſt the ſcorch- 
ing Beams of Summer, and skreening us againſt 
the piercing Winds, and cold of Winter (18). 


* 


— 
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pracociores, facile ſunt corruptioni obnoxiæ frutumque ferunt cæteris 
multo viliorem, C bac cauſa negletlum incolis contemptumque, 
prater Macin, quem ad adulterandum meliorem adbibent. Ray H. 
| P. L. 27. c. 4s ö A | 
(17) Arbores blandioribus fruge ſuccis hominem mitigavere. 
Ex tis recreans membra Ole: liquor, vireſque potus Vini tot 
denique ſapores. annui ſponte venjentes: & .menſe; depugnetur 
licet earum canſa cum feris, & paſti naufragorum corporibus 
piſces expetantur, etiamnum tamen ſecunde. Mille praterea ſunt 
uſus earum, fine quibus vita degi non poſit. Arbire ſulcamus 


maria, terraſque admovemus, arbore exedificamus tefta. Plin. N. 


bile 13. 8,-1. 

(18) Plantarum Uſus latiſſime patet, & in omni vitæ parte 
occurrit, Sine illis laute, ſme illis commode non vivitur, at 
nec vivitur omnino : Quecungue ad viclum neceſaria ſunt, quæ- 
cunque ad delicizs faciunt, e locupletiſſimo ſud peru abunde ſub> 
miniſlyant, Quanto ex iis menſe innocentior, mundior, ſalubrior 
quam ex Animalium cede C laniena? Homo certe natura Ani- 
mil carnivorum non eſt; nullis ad prædam & rapinam armis 
inſirutum, nan dentibus exertis & ſerratis, nom unguibus aduncis. 
Manus ad frutlus  colligendos, dentes ad mandendos comparati. 
Non legimus ei ante Diluvium carnes ad eſum conceſſas. At non 


Uitum tantum nobis ſuppeditant, ſed & Veſtimm, & Medicinan 
ES 
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And it is very obſervable what admirable Pro. 
viſions are made for this. Purpoſe of their Support 
and Standing, both in ſuch. as ſtand by their own 
Strength, and ſuch as need the Help of others, In 
ſuch as ſtand by their own Strength, it is by Mean, 
of the ſtronger and more ligneous Parts (equivalent 
to the Bones in Animals) being made not inflexible 
as Bones; becauſe they would then be apt to break, 
but of a yielding elaſtick Nature, to eſcape an 
dodge the Violence of the Winds; and by mean 
alſo of the Branches ſpreading handſomely. and 
commodiouſly about, at an Angle of about 45 y, 
by which means they equally fill up, and at th 
255 make an Aquilibration of the Ty 
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& Dom#clliz uliaque atifiia, & Navigit, & Suppell-filen, U 
Focum, C Oblectamenta Senſuum Animique : Ex his naribus od 
ramenta & ſuffumigia parantur. Horum flores inenarrabili cut 
rum & Schematum vari tate, © elegantia, oculos exilarant, ſus 
v:fſima © (dorm quot exftirant fragrantia ſpiritus recream. H. 
rum friftus gulæ illecebe menrſas ſecundas inſtruum, & lat 
guentem apperitum excitant. Taceo virorem ameniſſimum oculit 6 
m cum, quem per prata, paſcua, agros, ſylvas ſpatiantibus objieim, 
& VUmnbras quas contra ſtum, & ſolis ardores prabent, Ray. db. 
een W 

(19.) All vegetables of a tall and ſpreading Growth, ſeen 
to have a natural Tendency to a Hemiſpherical Iitation, but g& 
nerally confine their ring within an Angle of go gr-# be 
ing the moſt becoming and vſeful Diſpofition of its Parts and 
Branches. Now the ſhorteſt way to give a moft graceful and uſe 
ful il;-0g-to that, ſpace of dilating and ſpreading out is to pre 
cee in 1trait Lines, and to diſpofe of thoſe Lines, in a 5 
Päralfels, G. And to do that in a quadrantal Space, Cc. 
appears but one way poſſible, and that is, to form all the Is. 
teriections which the Shoots and Branches make, with Angles of 
45 g. oily. And I date appeal to all if it be not in this manne!, 
almoſt to a nicety. obſerved by Nature, c. A viſible Art 
ment that the Plaftic Capacities of Matter are governed and dif 
po ed by an All-wiſe and infinite Agent, the native Str 'ctneſſe 
and Regularities of them plainly ſhewing from whoſe Han 
they core. Account of the, Origine and Format. of Fol. Hell, 
&cc. Prin, Lond. 1705 pag- 38, 41. (%) 
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And as for ſuch Vegetables as are weak, and 
not able to ſapport themſelves, tis a wonderful 
Faculty they have, ſo readily and naturally to 
make Uſe of the Help of their Neighbours, em- 
bracing and climbing up upon them (20), and 
uſing them as Crutches to their feeble Bodies: 
ſome by their odd convolving Faculty, by twiſt- 
ing themſelves like a Screw about others; ſome 
advancing themſelves, by - catching and holding 
with their curious Claſpers and Tendrels, equivalent 
to the Hands; ſome by ſtriking in their rooty Feet; 
and others by the Emiſſion of a natural Glue, 
cloſely and firmly adhering to ſomething or other 
that adminiſters ſufficient Support unto them. 
All which various Methods being ſo nicely accom- 
modated to the Indigencies of thoſe helpleſs. Ve 
getables, and not to be met with in any. beſides, 
is 


_ 
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(20) In Hedera ſurculi, & rami binc inde claviculot, quaſi 
radiculas emittunt, que Parietibus, vel occurrentibus arboribus ve- 
lui digitis firmantur, & in altum ſuſpenduntur. Hujuſmodi » adicu- 
le ſabrotundæ ſant, © pilis coopertuntur 3 C& quod mirum oft, lu- 
rinoſum fundunt humorem, ſeu Terebinthinam, qua arte lapidibus 
nefuntur ( agg/utinantur. Non minori induſtra Natura utitur 
in Vue Canadenſi, & o. The admirable and curious Make of whoſe 
Tendrels and their Feet, ſee in the illuſtrious Author Malpig. de 
Copreolis, &c. p. 43. | | 
. - Claſpers are of a compound Nature, between that of a Root 
and a Trunk. Their Uſe is ſometimes for Support only; as in 
the Claſpers of Vines, Briony, Cc. whoſe Branches being long, 
ſlender, and fragile, would fall by their own Weight, and that 
of their Fruit: but theſe Claſpers taking hold of any thing that 
is at hand : which they do by a natural Circumvolution which 
they have (thoſe of Briony haye a retrogade Motion, about 
every third Circle, in the Form of a double Claſp, ſo that 
if they miſs one way, they may catch the other). Sometimes 
the Uſe of Claſpers is alſo for a Supply, as in the Trunk Roots 
of Ivy; which beiog a Plant that mounts very high. and being of 
a ch ſer and more compact Subſtance than that of Vines, the Sap 
would not be ſufficiently ſupplied to the upper Sprouts, _ 
| Ee 4 8 ef 


420 Vegetables that are peculiarly uſeful. Book X. 
is 2 manifeſt Indication of their being the Con. 
trivance and Work of the Creator, and that hi 
infinite Wiſdom and Care condeſcends, even ty 
the Service, and Well-being of the meaneſt, mf 
weak, and helpleſs inſenſitive Parts of the Creation 

In the laſt Place, to the Uſes already hinted a, 

T might add 4 large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service t 
the World, and ſeem to be deſigned as twere on 
purpoſe, by the moſt - merciful Creator, for th 
of Man, or other Creatures (). Amon 
Grain, I might name the great Fertility (21) d 
ſuch as ſerves for Bread, the eaſy Culture an 
Propagation thereof, and the Agreement of ere 
ry Soil and Climate to it. Among Trees, and Plants, 
I might inſtance in ſome that ſeem to be deſigned, 
as twere on purpoſe, for almoſt every Uſe (22) 
and 


— 


—— 


theſe aſſiſted the Mother Root: but theſe ſerve alſo for Sup- 
port too. Sometimes allo they ſerve for Stabiliment, Propagz: 
tion, and Shade : for the firſt of theſe ſerve the Claſpers h 
cumers: for the fecond, thoſe, or rather the Trunk Roots of 
Chamomil ; and for all three the Trunk - Roots of Strawberties 
Harris Lex. Tech. in verb. Claſpers. 

(F) Vegetables afford not only Food to Irrationals, but 
alſo Phyſick, if it be true which Ariſtule ſaith, and after 
him Plim; which latter in his 8th Book, ch. 27. ſpecifies diver 
Plants made uſe of as Specificks, by divers, both Beaſts and Birds; 
a3 Ditrany by wounded Deer, Celandine by Swallows, to cure the 
ſore Eyes of their Young, c. And if the Reader hath a Mind 
to ſee more Inſtances of this nature (many of them fanciful 
enough) le may conſult Merſenne in Geneſ. pag, 933. 

(21) See before Book 4. Chap. 11. Note 2. 

(22) Planta hac unica | Aloe Americana] inquit Fr. Hernav 
des, quicquid vite eſſe poteſf neceſſarium præſtare facile poteſt, ji eſ# 
rebus bumanis modus. Tota enim illa lignbrum ſepiendorum que agi. 
rum uſum preftat. caules tignorum, folia vero tefta tegendi imbi. 
cum, lancium: eorundem nervuli, & fibre eundem habent uſum ad lin 
reamina, talceos, & veſtimenta conficienda quem apud nos Linum 
Cannabis; Goſſipium, Cc. E mucronibus fiurt clavi; aculei, 7s 
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and Convenience: ſome to heal the moſt ſtubborn 
and dangerous Diſtempers (23), to alleviate and 
eaſe the Pains (24) of our poor infirm Bodies, all 
the World over: And ſome deſigned for the pecu- 
liar Service and Good of particular Places, either 
to cure ſuch Diſtempers as are peculiar to them, 
by growing more plentifully there than — 
(25 


nnn: 
Er 


ule, quibus perforandis auribus, macerandi corporis gratia, Indis 
uti mos erat cum Dæmonum vacarent cultui; item aciculæ, acus, 
tribali militares & raſtilla idea peclendis ſubregminibus, Præ- 
teres e ſucco mananti, cajus evulſis ger minibus internts foliiſve 
teneriortbus cultis ¶ Yztlinis] in mediam cavitatem, flillat planta, 
unica ad 50 interdum amphoras ( quod dittu eſt mirabile ) Vina, 
Mel, Acetum ac Saccharam parantur { The Methods of which he 
tells.] Jem ſuccus menſes ciet, aluum Jenit, Urinam evocat 
Renes & Veſicam emundat. E radice quoque Reſtes fiunt firmiſſimæ 
Craſſures foliorum partes, truncuſque, decocta ſub terra, edendo ſuns 
apta, ſapiuntque Citrea fruſta ſiccharo condita: quis & vulnera re- 
centia mire conglutinant. Folia quaque afſa & affecto loco 
impoſita convulſionem cur ant, ac dolores leniunt ¶ pracipue fi ſuccus 
pe calens bibatur ) quamvis ab Indica proficiſcantur Iue, ſenſum 
aberant, atque torporem inducunt. Radicis ſuccus Inem Veneream 
curat apud Indos ut Dr, Palmer. Ray ib. L. 21. c. 7. See alſo Dr. 
Sloane Voy, to Jamaica. p 247. 

The:e are alſo two ſorts of Aloe beſides, mentioned by the 
ſame Dr. Sloane, one of which is made uſe of for Fiſhing-Lines, 
Bow-ſtrings, Stockings, and Hammocks. Another hath Leaves 
that hold Rain-water, to which Travellers, c. reſort ro quench 


their Thirſt, in ſcarcity of Well:, or Waters, in thoſe dry Coun- 


tries. ibid. p. 249. | 

(23) For an Inſtance here, I ſhall name the Cortex Peruvianus 
which Dr. Morton calls Antidotus in levamen ærumnarum vitæ hu- 
mane plurimarum divinitus conceſſa. De Febr. Exer. v. c. 3. In Sa. 
nitatem Gentium procul dubio 4 Deo O. M. conditus, Cujus ęrat ia. 
Arbor vitæ ſiqua alia, jure merito appellari poteſt. Id. ib. c. 7. Eheu / 
quot convitiis Herculea £5 divina hec Antidotus ja Tabatur? Ibid. 

To this (if we may believe the Ephemer. German. Ann. 12. 
O-fer. 74. and ſome other Authors) we may add Trifolium palu- 
doſum, which is become the Panaces of the Germans and Nor- 
thern Nations. 

(24) Pro diloribus quibuſcunque ſedandis præſtantiſſimi ſemper 
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(25); or elſe to obviate ſome Inconvenience then, 
or to ſupply ſome conſtant Neceſſity, or Occafiny, 
pot poſſible, or at leaſt not caly, to be ſupplied x 
ny other Way (26). *Tis, for Inſtance, an ad 
mirable Proviſion made for ſome Countries ſubjg 
| | - | to 


£ 
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uſus Opium habetur; quamobrem merito Nepenthe appellari ſolet, . 
remedinm vere divinum exiſtit. Ei quidem ſatis mirari vis piſſ 
mas, quomado urgente viſceris aut membri cujuſpiam tortura inſyri, 
& intolerabili cruciatu, pharmacum boc, incamamenti inſtar, lug 
men G ayanynoay ſubitam, immo interdum abſque ſomn, an 
ſaltem friut quam advenerit, concedit. Porro adbuc magis ſtujentin 
eſt, quod donec particule Opiatice operari, & potentiam ſuam nn 
coticam exerere continuant, immo etiam aliquamdiu poſtquam ſomu 
finirur, ſumma alleviatio, & indolentia in parte affetta perſſi 
Willis, Phar. rat. par. 1. S. 7. c. 1. $. 15. | 
(25) Tales Plantarum ſpecies in quacunque regione a It 
creantur quales bominibus & animalibus ibidem natis maxime ur 
veniunt ; imo ex plantzrum naſcemium frequent ia ſe fere animad- 
vertere poſſe quibus morbis | endemiis ] que/ib:t regio ſubjella ſit 
oy Solenander. Sic apud Danos, Frifios, Hollandos, quibu 
co buti : frequent, Cochlearia copioſe provenit, Ray. H. Pl. L. 16 


g. 2» | 

To this may be added Elmer's Obſervations concerning the 
Vertues of divers Things in his Obſervations de Vincetoxic Serv 
pbularum remedio. F. Germ. T. 1. Obſ. 57. 

John Benerovinus, a Phyſician of Dort, may be here conſulted, 
who wrote a Book on purpoſe to ſhew, that every Country 
hath' every Thing ſerving to irs Occafions, and particularly Re 
medies afforded to all the Diſtempers it is ſubje& unto. ). 
B-ner. "AuvT&pxcia, Batav. ſive Introd. ad Medic. indigenam. = 

(26) The Deſcription Dr. Sloane gives of the Wild-Pine |, 
that its Leaves are channelled fit to catch and convey Water 
gown into their Reſervatories, that theſe Reſervatories are ſa 
made, as to hold much Water, and cloſe at Top when full, 
to kinder its Evaporation ; that theſe Plants grow on the Arm 
of the Trees in the Woods every where [in thoſe Parts] as all 
on the Barks of their Trunks. And one Contrivance ot Nature 
in this Vegetable, he ſaith, is very admi:able. The Seed hath 
long and many Threads of Tomentum, not only that it may be 
carried every where by the Wind — but alſo that it may by 
thoſe Threads, when driven through the Boughs, be held fil 
and ſtick to the Arms, and extant Parts of the Parks of * 
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to Drought, that when the Waters every where 


N fail, there are Vegetables which contain not only 
| Moiſture enough to ſupply their own Vegetation 
40 and Wants, but afford Drink alſo both to Man 
and other Creatures, in their great Extremities 
WY (27); and 2 great deal more might be inſtanced in 


i 
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do ſoon as it: ſprouts or germina tes, although it be on the under 
Part of a Bough; its Leaves and Stalk riſe perpendicular, 
or ſtrait ny 4 FG if it had any other Poſition, the Ci-, 
ſtern (before-mentioned, by which it is chiefly nouriſhed ) 
made of the hollow Leaves, could not hold Water, which is 
neceſſary for the Nouriſhment and Life of the Plant In 
Scarcity of Water, this Reſervatory is neceſſary and ſufficient, 
not only for the Plant it ſelf, but likewiſe is very uſeful to Men, 
Birds, and all ſorts of Inſects. whether they come in Troops, 
and ſeldom go away without Refreſhment. II. ib. p. 188. and 
Phil. Tranſat, No. 251. where a Figure is of this notable Plant, 
as alſo in Lowrhorp's Abridg. V. 2. p. 669. 

The Wild · Pine, ſo called, c. hath Leaves that will hold a 
Pint and a half, or Quart of Rain Water; and this Water re- 
freſhes the Leaves, and nouriſnes the Root. When we find 
theſe Pines, we ſtick our Knives into the Leaves, juſt above the 
Root, and that lets out the Water, which we catch in our Hats, 
as I have done many times to my great Relief. Dampier's Voy. to 
Campeachy, ch. 2. p. 56. | | 

(27) Navarette tells us of a Tree called the Bejvco, which 
twines about other Trees, with its End hanging downwards; 
and that Travellers cut the Nib off it, and preſently a Spout of 
Water runs out from it, as clear as Cryſtal, enough. and to 
ſpare for fix of eight Men. I drank, faithhe, to my Satisfaction 
of it, found it cool and ſweet, and would drink it as often 
as I found it in my Way. It is a Juice and natural 
Water. It is the common Relief of the Herds-men on the 
Mountains. When they are Thirſty, they lay hold on the 
Bejaco, and drink their Fill. Collect. of Hy. and Trav. Vol. 1. in 
the Suppl. to Navarette's Account of China, p. 357. 

The Waterwith of Famaica hath the ſame Uſes, concerning 
which, my before-commended Friend, Dr. Shane, favoured me 
with this Account from his Original Papers: This Vine growing on 
dry Hills, in the Woods where no Water is to be met with, its Trunb, 
if cut into pieces two or three Tards long, and held by either End 
to the Mouth, affords ſo plentifully a limpid, innocent, and refreſhing 
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of a like Nature, and-Things that bear ſuch plain 
Impreſſes of the Divine Wiſdom and Care, that 
they manifeſt the Super-intendance of the infinite 
reator, . ' | | 
Thus I bave given a Sketch of another Branch 
| of the Creation, which (although one of the 
meaneſt, yet) if it was accurately viewed, would 
abundantly manifeſt it ſelf to be the Work of God. 
But becauſe I have been ſo long upon the other 
Parts, although leſs than they deſerve, I mult 
tberetore content my ſelf with thoſe general Hints 
I have given; which may however ſerve as Spec. 
mens of what might have been more largely fail 
about this inferiour Part of the animated Cre 
ation. " ten 252347 "Ty | 3 t 
As to the Inanimate Part, ſuch as Stones, Mine. 
rals, Eatths, and ſuch-like, that which I have al 
ready ſaid in the Beginning ſhall ſuffice. | 
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Water, or Sap, as gives new Life to the droughty Traveller or Hunter 
Vence this it very much celebrated by all ' the Inbabit ant: of theſe 
lands, as an immediate Gift of Providence to their diffreſſed cor 
Iition. R 1 N 


Io this we may add what Mr. Kay takes notice of concerning 
the Birch-Tree. In initiis Veris antequam folia- prodiere, wlnt- 
rats dylcem ſuccum copioje effundit, quem ſiti - preſſs Paſtores in 
hlris ſapenumero potare ſolent. Nos etiam non ſemel eo liquire fe- 
creati ſumus, cum berbarum gratia vaſtas peragravimus ſyl vai, inqut 
zragus. Raai Cat, Plant. circa Cantabr. in Betula, © 
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BOOK XL. 


Practical Ix BERN ENC BS from the I 
fore going SURVEY. (1 


$9 AVING in the preceding Books car- 
H ried my Survey as far as I care at 
JS preſent to engage my ſelf, all that re- 
maineth, is to draw ſome Inferences from 

the foregoing Scene of the great Creator's Works, 


and fo conclude this Part of my intended Work, 


— — 
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' CHAP. I. 
That Go D's Works are Great and Excellent. 


HE firſt Inference I ſhall make, ſhall be by 
way of Confirmation of the Text, That the 
Works of the Lord are great (1). And this is neceſſary 
ta be obſerved, not againſt the Atheiſt only, but 
all other careleſs, incurious Obſervers of God's 
Works. Many of our uſeful Labours, and ſome 
of our beſt Modern Books ſhall be condemned 
with only this Note of Reproach, That 9 
about 


6 —— 
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(1) Equidem ne laudare quidem ſatis pro merito poſſum eius 
Sapiemiam ac Potentiam, qui animalia fabricatas eſt. Nam 
ejuſmodi opera non Laudibus modo, verum etiam Hymnis ſunt 
majora, que frivſquam inſpexiſſemus, fieri non poſſe perſuaſum 
habeamus, conſpicati vero, falſos nos opinione fuiſſe comperimus. 
Galen, de UC, Part. L. 7. c. 15. f 
: . . 2) 


426 God's Works are great. Book XI. 
about trivial Matters (2), when in truth they are 
ingenious and noble Diſcoveries of the Works af 
GOD. And how often will many own the 
World in general to be a Manifeſtation of the In. 
finite Creator, but look upon the ſeveral Part, 
thereof as only Toys and Trifles, ſcarce deſerving 
their Regard? But in the foregoing (I may cal 
it) tranſient View I have given of this lower, and 
moſt ſlighted Part of the Creation, I have, | 
hope, abundantly made out, that. all the Works 
of the Lord, from the moſt, regarded, admire, 
and praiſed, to the meaneſt apd, moſt lighted, 
are great and glorious Works, incomparably con. 
trived, and as admirably made, fitted up, and 
placed in the World, So far then are any of the 
Works of the, LORD, (even thoſe eſteemed the 
meaneſt) from deſerving to be diſregarded, or com 
temned by us (3), that on the contrary they de- 
ſerve (as ſhall be ſhewn-in the next Chapter) to 
be ſought out, enquired after, and curiouſly and dil. 
gently pryed into by us; as I have ſhewed the Word 


in the Text implies. 
va Sd [i ae at . 1 CHAP. 
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(2) Non tamen pigere debet Lefores, ea intelligere, quemud- 
7 — Naturam quidem piguit ea reipſa eſſicere. Galen. ibid, 
I. un. 4 - 7 4 

(3) An igitur etiam fi quem admodum Nature bac, & ejaſaodi, 
ratione ac providentia agere potuit, ita & nos imitari ali 
quando poſſemus 2 Ego vero exiſtimo milltos naſtrum ne id quiden 
poſſe, neque enim artem Nature exponunt Eo enim modo omni 
eam admirarentur : Sin minus, eam ſaltem non vituperarem. Gi 
len, ib. L. 10. C 3. | 
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That  Gop's H. orks ought to be enquir'd into, 
and that ſuch Enquiries are commendable. 


HE Creator doubtleſs did not beſtow ſo much 
Curioſity, and exquiſite Workmanſhip and 
Skill upon his. Creatures, to be looked upon with 
a careleſs, incurious Eye, eſpecially to have them 
flighted or contemned ; but to be admired by the 
Rational Part of the World, to magnify his own 
Power, Wiſdom and Goodneſs throughout all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great Error, not to anſwer 
thoſe Ends of the infinite Creator, but rather to 
oppoſe and affront them. On the contrary, my 
Text commends G O D's Works, not only tor be- 
ing great, but alſo approves of thoſe curious and 
ingenious Enquirers, that ſeek them out, or 655 into 
them. And the more we pry into, and diſcover of 
them, the greater and more glorious we find them 
to be, the more worthy of, and the more expreſly 

to proclaim their great Creator. 
Commendable then are the Reſearches, which ma- 
ny amongſt us, have, of late Years, made into the 
Works of Nature, more than hath been done in 
ſome Ages before. And therefore when we are 
asked, (ai Bono? To what purpoſe ſuch Enqui- 
ries, ſuch Pains, ſuch Expence? The Anſwer is 
eaſy, It is to anſwer the Ends for which GOD 
beſtowed ſo much Art, Wiſdom and Power abuut 
them, as well as given us Senſes to view and ſur- 
vey them; and an Underſtanding and Curioſity 
to ſearch into them: It is to follow and trace 
him, when and whither he leads us, that we ay 
| ee 
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ſee and admire his Handy-work our ſelves, and 
ſet it forth to others, that they may ſee, admir: 
and praiſe it alſo. I ſhall then conclude this In- 
ference with what Elibu recommends, Job 30. 

224, 25. Remember that thou magnify bis Wok, 
which Men behold. Every Man may ſee it, Men 
may he hold it afar off. 


CHAP. HI. 
That Go p's Works are manife/ to all: Whenz 
the Unreaſonableneſs of Infidelity. 


JH concluding Words of the preceding Chap 
ter ſuggeſts a third Infefence, that the Works 
of GOD are ſo viſible to all the World, and with 
al. ſuch manifeſt Indications of the Being, and 
Attributes of the infinite Creator, that they 
Plainly argue the Vileneſs and Perverſneſs of the 
Atheiſt, and leave him inexcuſable. For it 1s 2 
fign a Man is a wilful perverſe Atheiſt, that will 
impute fo glorious a Work, as the Creation is, to 
any thing, yea, a meer Nothing (as Chance is) rs 
ther than to GO D (1). *Tis a ſign the Man is 


wil- 


1 


4 (1) Galen having taken notice of the neat Diſtribution 
q of the Nerves to the Muſcles, and other Parts of the face, 
| cries out, Hec enim fortuna ſunt opera. Caterum tum onnt- 
bas | partibus] imminti, ramoſque eſſe ſingulos [ nervos | muy 

\ | nitudine, quanta particulæ erat neceſſe; haud ſcio an hominum 
| it ſobriorum ad Fortunam opificem id revocare. Alioqui quid 

| tandem erit, quod cum Providentia & Arte efficitur * Omni 
= enim hoc ei contrarium eſſe debet, quod Caſu ac Fortuito ft. 
= And afterwards, Hec quidem atque ejuſmodi Artis ſcil. ac St 


preni@ opera eſſe dicemus, ſi modo Fortune tribuenaa ar N 
4 


junt contraria; fietque jam quod in prove rbiis 


ſurſum fluent; ſi opera que aulum babent neque * 
ne 


Chap. III. God's Works are manifeſt, 429 
wilfully blind, that he is under the Power of the 
Devil, under the Government of Prejudice, Luſt, 
and Paſſion, not right Reaſon, that will not diſcern 
what every. one can ſee, what every Man may be- 
hold afar off, even the Exiſtence and Attributes of 
the CREATOR from his Works. For as there s 
no Speech or Language where their Voice is not heard, 
their Line is gone out through all the Earth, and their 
Words to the End of the World: So all, even the 
barbarous Nations, that never heard of G 0 D, 
have from theſe his Works inferred the Exiſtence 
of a Deity, and paid their Homages to ſome Deity, 
although they have been under great Miſtakes in 
their Notions and Concluſions about him. But 
however, this ſhews how naturally and univerſally 
all Mankind agree, in deducing their Belief of a 
God from the Contemplation of his Works, or as 
even Epicurus himſelt, in Tully (2) faith, from 4 
Notion that Nature it ſelf bath imprinted upon the 
Minds of Men. For, faith he, what Nation is 
there, or what kind'of Men, that without gny Teach- 
ing or Inſtructions, have not a kind of Anticipation, 
or preconceived Notion of a Deity? ? f 
An Atheiſt therefore (if ever there was any 
ſuch) may juſtly be eſteemed a Monſter among 
Rational Beings z a Thing hard to be met with in 
the whole Tribe of Mankind; an Oppoſer of all 


the 


rt. 


neue rationem, neque modum Artis efſe 3 contraria vero Fortune 


duxerimus, &c. Galen. ubi ſupra. L. 11. c. 7. 
(2) Primum efſe Deos, quod in omnium animis, & c. And 4 
little after, Cam enim non inſtituto aliquo, aus more, aut lege 
ſn opinio conſlituta, mane atque ad unum omnium firma conſenſio, 
intellgi neceſſe eſt, eſſe Deos, quoniam inſitas eorum vel pot ius 
innatas cognitiones habemus. De quo autem omnium Natura conſentit. 
id verum eſſe neceſſe eſt. Eſſe iginur Deos confirendum eſt. Cicer. de 
Nat. Decor. L. 1. c. 16, 17. 25 
7 3. 


endeavour 
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the World (3); a Rebel againſt human Nature 
and Reaſon, as well as againſt his G OD. 
But aboye all, monſtrous is this, or would be, 
in ſuch as. have heard of GOD, who have 
had the Benefit of the clear Goſpel-Reve- 
lation. And ftill more monſtrous this would 
be, in one born and baptized in the Chriſtian 
Church, that hath ſtudied. Nature, and pryed 
farther than others into God's Works. For ſuch 
an one (if it be poſſible for ſuch to be) to deny 
the Exiſtence, or any of the Attributes of G O P, 
would be a great Argument of the Infinite Incon- 
venience of thoſe Sins of Inteniperance, Luſt, and 
Riot, that have made the Man abandon his Rea- 
ſon, his Senſes, yea, I had almoſt ſaid his very hu- 
man Nature 40 to engage him thus to deny the 
Being of G0 B. ir 
So alſo it is much the ſame monſtrous Infideli- 
| oy, at leaſt betrays the ſame atheiſtical Mind, to 
wy G0 Di Providence, Care and Government 
the World, or (Which is a Spawn of the ſame 
Epicarean Principles) to deny Final Cauſes (5) in 
God's Works of Creation; or with the Profane 
in Eſal. 73. II. to ſay, How doth God know? 4 is 
ww | there 
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(2) The Atheiſt in denying a God, doth, as Plutarch ſaith, 
immobilia movere, © bellum inferre non tantum 
longo tempori, ſed & multis hominibus, gentibus, & ſamil iii, quas 
religioſus Deorum cultus, quaſi divino fwore correptas, tenuit. 
Plutar. de Iſide. 

(4) See before Note 2. . 

(5) G-1-n having ſubſtantially refuted the Epicurean Principles 
of Aſelepia les, by ſhewing his Ipnorance in Anatomy and Philo- 
ſophy, and by Demonſtrating all the Canſes to be evidently in 
the Works of Natwe, viz. Final, 3 Inſtrumental, Ma- 
terial and Formal Cauſes, concludes thus againſt his fortuitous 
Atoms, ex quibus intelligi poreſt. Condiiorem noſtrum in formardis 
particulis unum hunc ſequi ſcopum, nempe ut quod melins eft eligat. 
Galen, de Uſ, Part. L. 6. c. 13. | (6) 
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there Knowledge in the moſt High? For as the witty 
and eloquent Saluian ſaith (6), They that affirm no- 
thing is ſeen by GOD, will, in all probability, zake 
away the Subſtance, as well as Sight of God. But 
what ſo great Madneſs, ſaith he, as that when a Max 
doth not deny GOD to be the Creator of all things, he 
ſhould deny bim to be the Governour of them? or when 
be confeſſeth him to be the Maker, be ſhould ſay, GOD 
negletleth what be bath ſo nade? | 
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„CH A P. IV. 


That Go p's Works ought to excite as to Fear 
a4 Obedience to GOD. 


Ince the Works of the Creation are all of them 

ſo many Demonftrations of the infinite Wiſ⸗ 
dom and Power of God, they may ſerve to us as fo 
many Arguments exciting us to the conſtant Fear 
of God, and to-a ſteady, hearty Obedience to all 
his Laws. And thus we may make theſe Works 
as ſerviceable to our ſpiritual Intereſt, as they all 


are to our Life, and temporal Intereſt. For if 


whenever we ſee them, we would conſider that 
theſe are the Works of our infinite Lord and Maſter, 
to whom we are to be accountable for all our 
Thoughts, Words and Works, and that in theſe 
we may ſee his infinite Power and Wiſdom; this 
would check us in Sinning, and excite us to 
ſerve and pleaſe him who is above all Controul, 
and who hath onr Life and whole Happineſs in 
his Power. After this manner GOD himſelf argues 
with his own fooliſh People, and without Underfland- 
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ine, who bad Eyes, and ſaw not, and had Ears, and 
heard not, Jer: 5. 21, 22. Fear ye not me? ſaith the 
Lord: will ye not tremble at my Preſence, which have 
placed the Sand for the Bound of the Sea, by a perpe- 
tual Decree, that it cannot paſs it; and though the 
Waves thereof toſs themſelves, yet can they not prevail; 
thoagh they roar, yet can they not paſs over it? 
This was an Argument that the moſt ignorant, 


ſtupid Wretches could not but apprehend ; that a 


Being that had fo vaſt and unruly an Element, as 
the Sea, abſolutely at his Command, ought to be 
feared and obeyed; and that he ought to be conſi- 


dered as the Sovereign Lord of the World, on whom 


the World's Proſperity and Happineſs did wholly 
depend; v. 24. Neither ſay they in their Heart, 
let us now Fear the Lord our God, that giveth Rain, 
both the former and tbe latter in bis Seaſon: he re- 
ſerveth unto us the appointed Weeks of the Harveſt. 


—_— 


C HA P. v. 


That Go p's Works ought to excite us to 
-....1 Thankfulneſs. 


S the Demonſtrations which GOD hath given 

of his infinite Power and IWi/dom ſhould excite 
tis to Fear and Obedience; ſo I ſhall ſhew in this 
Chapter, that the Demonſtrations which He hath 
given of his infinjte Goodneſs in his Works, may 
excite us to due Thankfulneſs and Praiſe, It ap- 
pears throughout the foregoing. Survey, what 
Kindneſs G0. D hath ſhewn to. his Creatures in 
/ providing -every - thing conducing to their Life, 
/ Proſperity, and Happineſs (1); how they = 

| a 


9 * » 
— — 


(1) Si puuca quis tibi donaſſet, jugera, accepiſſe te diceres 


beneficium: immenſa terra um late patentinm ſpatia negas - 
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all contrived and made in the beſt Manner, placed 
in the fitteſt Places of the World for their Habita- 
tion and Comfort; accoutered in the beſt Manner, 
and accommodated with every, even all the minu- 
teſt Things that may minifter to their Health, Hap- 
pineſs, Office, Occations, and Buſineſs in the World. 

Upon which Account, Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the P/almiſt calleth upon all the Creatures to praiſe 
God, in P/a/m 148. Praiſe him all bis Angels, Praiſe 
him all hit Hoſts ; Sun, Moon, Stars of Light,  Hea- 
vens of Heaven, and Vaters above the Heavens. The 
Reaſon given for which is, v. 5, 6. For he commanded, 


and they were created: he bath alſo eftabliſhed' them 


for ever and ever + be bath made a Necree which they 
ſhall not paſs. And not theſe Celeſtials alone, but 
the Creatures of the Earth and Waters too, even 
the Meteors, Fire and Hail, Snow and Vapoars, ſtormy 
Winds fulfilling his Word. Yea, the very Mountains 
and Hills, Trees, Beaſts, and all Cattel, creeping Things, 
and flying Fowl. But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 
Mankind are charged with this Duty; Let them 
praiſe the Name of the Lord, for bis Name alone is ex- 
cellent: his Glory is above the Earth and Heavens, v. 13 
| An 


ef: beneſicium? Si pecuniam tibi aliaaa douaveri ,,. benefi- 
cjum vocabit ; tot wet alla de fodit, tot flumina emiſit in ru, ſuper 
gu dec urrunt ſala aurum vehentis: argenti, æris, ferri immane pan- 
dus omaibus Ic obyu tum, cujus inveſtigandi tibi ſacultatem dedit, — 
neg as te accepiſſe beneficium ? $i domus tibi donetur, in qua marmo- 
is aliquid reſplendeat, &&c. Num mediocre munus wdcabis ? Tngens 
tibi domicilium, fire ullo incendii, ant ruine metu firuxir, in quo 
vides non neltues} cruſſ al — ſed integras lapidis pretiofiſſntt 
moles, dec. negas te ullum mutus dccepifſe ? Et cum iſta que babes 
magno eftiraes, quod eft iligrati-bominis, nulli debere te judicas ? 
Unde tibi 4355 quem trabis ſpiritum? Unde iſtam, fer quam «aut 
vita tad diſpdnis atque ordinas, Incem? Rc. Senec. de Benef. Ls 
* % 6, | FD 
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And Reaſon there is we ſnould be excited to 


true and unfeigned Thankfulneſs and Praiſe (2) to 


this our great Benefactor, if we reflect upon what 
hath been ſhewn, in the preceding Survey, that the 
Creator hath done for Man alone, without any re- 
pard to the reſt of the Creatures, which ſome have 


held were made for the Sake of Man. Let us but 


reflect upon the Excellence and Immortality of 
our Soul; the incomparable Contrivance, and cu- 
rious Structure of our Body; and the Care and 
Caution taken for the Security and Happineſs of 
our State, and we ſhall find, that among the whole 
Race of Beings, Man hath eſpecial Reaſon to mag- 
nify the Creator's Goodneſs, and with ſuitable ar- 
dent Affections to be thankful unto him. 


_—_— — * — 74 r 


CHAP. VI. 


That we ought to pay Go Þ all due Homage and 
Worſhip, particularly that of the Lord's Day. 


OR a Concluſion of theſe. Lectures, the laſt 
Thing I ſhall infer, from the foregoing De- 
"IO + | mon- 


— — 
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(2) rempeſti vum tibi jam fuerit, — in biſce libris verſaris co ſi- 
derare, in utram Familiam recipi malis, Platonicamoe ac Hippocra- 
ticam, & aliorum virorum, qui Nature opera mirantur 3 an eorum 
qui ea inſectantur, quod non per Pedes natura conflituit effluere Ex- 
crementa. Of which having told a Story of an Acquaiotance of 
his that blamed Nature on this Account, he then goes on, 4. 
vero ſi de bujuſmodo pecudibus plura verba fecero, melivis mentis ho- 
mines merito mihi forte ſuecenſeam, dicantque me polluere ſacrum ſer- 


monem, quem ego CONDITORIS moſfiri verum Hmm com- 


Pono, exiſtimoque in eo veram eſe pietatem, = ut fi noverim 
ipſe primus, deinde & aliis expoſuerim, quænam ſis ipſins Sapientia, 
que Virtus, que Bonitas, Quod enim cult conventente exornaverit 
omnia, nullique bona inviderit, id perfetiſſime Bonitatis jpecimen 
eſſe flatus ; & bac quidem ratione ejus Bonitas Aymnis nobis eſt cele- 
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monſtration of the Being and Attributes of GOD» 
ſhall be, that we ought to pay GO D all that Ho” 
mage and Worſhip which his Right of Creation and 
Dominion entitle him unto, and his great Mercies 
call for from us. And foraſmuch as the Creator 
appointed, from the very Creation, one Day in 
ſeven to his Service, it will not therefore be impro- 
per to ſay ſomething upon that Subject: and if I 
inſiſt ſomewhat particularly and largely thereon, 
the Congruity thereof to the Deſign of theſe Le- 
ctures, and the foregoing Demonſtration, together 
with the too great Inadvertency about, and Neg 
le& of, this ancient, univerſal, and moſt reaſona- 
ble and neceſſary Duty, will, I hope, plead my 
Excuſe. But that I may ſay no more than is ne- 
ceſſary on this Point, I ſhall confine my ſelf to two 
Things, the Time God hath taken, and the Bu/ineſs 
then to be performed. | 
1. The Time is one Day in ſeven, and one of the 
ancienteſt ' Appointments it is which GOD gave 
to the World. For as ſoon as GOD had finiſhed 
his ſix Days Works of Creation, it is ſaid, Ger; 
2. 2, 3. bereſtedon the ſeventh Day from all his Work 
which he had made. And GOD bieſſed the ſeventh + 
Day, and ſanttified it, becauſe that in it he had reſted 


from all his Work. This Sanctification (1), and 


bleſſing the Seventh Day, was ſetting it apart as a 
Day of Diſtinction from the reſt of the Week- - 
Days, and appropriating it to holy Uſes yoo 

| 4 e Pur- 
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brands. Hoc auteni bmme inveniſſe quo | 5 omnia porifſimum 4 


2 
dorna entur, ſummæ Sapientiæ eſt: eſſeciſſa autem omnia, quæ 
voluit, Yirrutis eſt invite. Galen. de. Ul. Part. L. 3. c. 10. 
(i) UM Uſibus divinis accommodavit, 4 communi G& pro- 
fano uſu ſegregavit, in »ſum ſacrum ad cultum Dei deſtinavir. Kireh. 
rd; p. 1. 336; Deſtinart ad aliquid, Sacrari, dec. Buxtotf: 
8 2 It 
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Purpoſes, namely, the Commeration of that great 
Work of the Creation, and paying Homage and 
Worthip to that infinite Being, who. was the Ef- 
This Day, thus conſecrated from the Beginning, 
for the Celebration of the 2c «4p jariarey, the World s 
Birth Dq, as Phila calls it, was probably in ſome 
meaſure forgotten in the following wicked Ages, 
which God complains of, Gen. 6. 5. and fo after 
the Flood kewile. But after the Return out of 
Egypt, when GOD ſettled the Fewiſb Polity, he 
was-pleaſed to renew this Day, and to eſtabliſh it 
for a perpetual ſtanding Law, And accordingly it 
was obſerved .down to our bleſſed SAVIOUR's 
Time, countenanced, and ſtrictly. obſerved by our 
great LORD. and Maſter himſelf, and his Apo- 
les and Diſciples in, and after his Time; and al- 
though for good Reaſons the Pay was changed by 
them, yet a Seventh Day hath been conſtantly ob- 
ſerved in all Ages of Chriſtianity, down to our 
ere s ao? ee 

Thus we have a Day appointed by GOD him- 
ſelf, and obſerved, throughout all Ages, except ſome 
20 perſape, which deſerve not to be. brought into | 
And a wiſe Deſignation of Time this is, well be- 
oming the divine Care; and. Precaution; ſerving | 

or the eig qux, ee and diſpatching our 
Affairs, and at the ſame time to keep up a Spiri- 
tuak Temper of Mind. For by allowing Six Days 
to labour, the Poor hath Time to earn his Bread, 
the Man of Buſineſs Time to diſpatch his Affairs, 
and every Man Time for the Work of his reſpe- 
ctive Calling. But bad there been more, or all 
our Time allotted to, Labour and Bulſinets, and 
none to Reſt and. Recruit, our Bodies and Spirits 
would have been too much fatigued and waſted, 
and our Minds have been too long engaged _ 
| WS WOFiQ* 
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worldly Matters, ſo as to have N Divine 
Things. But the Infinitely Wiſe Ruler of the 
World, having taken the ſeventh Part of our Time 
to his own Service, hath prevented theſe Inconve- 
niencies; hath given a Relaxation to our ſelves, 
and Eaſe and Refreſhment to our wearied Beaſts, 
to poor fatigued Slaves, and ſuch as are under the 
Bondage of avaritious cruel 2 And this is 
one Reaſon Myſes gives of the Reſervation and Reſt 
of the Seventh Day, Deut. 5. 13, 14, 15. Six Days 
ſhalt tho labour, and ds all thy work: but the 
Seventh it the Sabbath of ihe LO1 RD y GOD; 
in it thou ſhalt not do am work, thou, nor thy 
Children, Servants, Cattle, or Stranger, that thy 
Man Seroant, and Maid Servant may reſt as well as 
thou. And remember, that thou waſt a Servant, &c. 
therefore the Lord thy God commatided thee to keep the 
Sabbath Day. That carnal, greedy People, fo bent, 
upon Gain, without ſuch a Precept, would have 
ſcarce favoured their own Bodies, much leſs have 
had Mercy upon their poor Bonds-men and Beaſts; 
but by this wiſe Proviſion, this great Burden is 
A off. But on the other hand, as a longer Li- 
erty would too much have robbed the Ma- 
ſter's Time, and bred Idleneſe, ſo by this wile 
Proviſion, of only one Day of Reſt, to Six 
of Labour, that Inconvemence was allo preven- 


_—_—_ n | 
Thus the ' wiſe Governout of the World, hath 
taken Care for the Diſpatch. of Buſineſs, But then 
as too long Engagement about worldly Matters, 
would take off Mens Minds from God and Divine 
Matters, ſo by this Reſervation of every Seventh 
Day, that great Inconvenience is prevented alſo; 
all being then bound to worſhip their great Lord 
and Maſter, to pay their Homages,. and Acknow- 
ledgments to their infinitely kind Benefactor; and 
in a word, to exerciſe themſelves in Divine, Re- 
| Ft 3 ligious 
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Ion. Buſineſs, and fo keep up that ſpiritual 
Lemper of Mind, that a e or too long Ap- 
plication to the World would deſtroy. | 
This, as it was a good Reaſon for the Order of a 

Sabbath to the Fete; ſo is as good a Reaſon for our 

aviour's Continuance of the like time in the Chri- 
ſtian Church. i N yo 

And a Law this is becoming the infinitely wiſe 

Creator and Conſervator of the World, a Law, 
not only of great Uſe to the perpetuating the Re- 
membrance of thoſe greateſt of God's Mercies 
then comy emorated, but alſo exactly adapted, to 
the Lite, Occaſions, and State of Man; of Man 
hving in this, and a:kin to another World, a Law 
well calculated to the Diſpatch of our Affairs, with- 
out hurting our Bodies or Minds. And ſince the 
Law is fo Wiſe and Good, we have great Reaſon 
then to practiſe carefully the Duties incumbent up- 
7 beg which will fall under the Conſideration 
or the em B 

2. Thing I propoſed, the Buſine/s of the Day, 
which God hath reſerved to himſelf. And there 
are two Things enjoyned in the Commandment, a 
Crfſutron from Labour and work Buſineſs, and 
that we remember to keep the Day holy. | 
1. There muſt be a Ceſſation from worldly Bu- 
fineſs, or a Reſt from Labour, as the Word Sabbath 

2) ſignifies. Six Days thou ſhalt do all thy Work, 
ut the Seventh is the Sabbath of the Lord GOD 
(not thy Day/ but bis) in which neither thou, nor 
any belonging to thee, ſhall do any Work, In which 
Ins ion it is obſervable, how expreſs and parti- 
cular this Commandment is, more than others, in 
ordering all forts of Perſons to ceaſe from 
Work. 1 | 2, We 
9 | — ne - _- — 
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2. We muſt remember to keep the Day holy. Which 
Remembrance 1s another Thing alſo in this, more 
than in the other Commandments, and implies, 
1. That there is great Danger of our forgetting, 
neglecting, or being hindred from keeping the 
Day holy, either by the Infirmity and Carnality 
of our own Nature, or from the Advocations of 
the World. | 

2, That the keeping it holy, is a Duty of more 
than ordinary Conſequence and Neceflity. And 
of greateſt Conſequence this 1s, 

1. To perpetuate the Remembrance of thoſe 
grand Works of GOD commemorated on that 
Day; in the firſt Ages of the World, the Crea- 
tion; in the middle Ages, the Creation and De- 
livery from Egypt, and under Chriſtianity, the 
Creation and Redemption by Chriſt. Which Mer- 
cies, without ſuch frequent - Occaſions, would be 
ready to be forgotten, or diſregarded, in ſo long 
a tract of Time, as the World hath already ſtood, 
and may, by God's Mercy till ſtand. 

2. To keep up a ſpiritnal Temper of Mind, by 
thoſe frequent -- Exerciſes of Religion, as 
hath been already mentioned. 

3. To procure GOD's Bleſſing upon the La- 
bours and Buſineſs of our fix Days, which we can 
never expect ſhould be proſperous, if we are 
negligent of GO D's Time. For how can we 
expect GOD's Bleſſing upon a Week fo ill be- 
gun, with a Neglect, or Abuſe of -GOD's firſt 
Day. And therefore if we become unproſperous 
in the World; if Loſſes, Troubles or Dangers 


befall, let us reflect how we have ſpent the Lord's 


Day ; whether we have not wholly neglected it, 
or abuſed it in Riot, or made it a Day for takin 
Journeys, for more private Buſineſs, and leſs 


ſcandalous Labour, as the Cuſtom of too many is. 
Thus 
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Thus having ſhewn. what Reaſon there is to 
remember to keep holy the Day dedicated ta GOD, 
I ſhall conſider how we are to keep it holy, and 
ſo conclude; © Now the way to keep it holy, is 
not by bare reſting from Work, for that, as a 
Father ſaith, is Sabbatum Boum & Aſinorun, a Sab- 
bath of Beaſts : But holy Acts are the proper Buſi- 
neſs for a holy Day, celebrated by rational Be- 
ings. Among all which, the grand, principal, 
and moſt univerſally practiſed, is the Publ ict Mor- 
ſhip of GOD, the Aſſembling at the Pablicks Place 
of his Worſhip, to pay (with our Fellow-Creatures) 
our Homages, Thanks, and Praiſes to the infi- 
nite Creator and Redeemer of the World. This as 
it is the moſt reaſonable Service, and proper Bu- 
ſineſs for this Day, ſo is what bath been the Pra 
ice of all Ages. It was as early as Cn and 
Abels Days, Gen. 4. 3. what was'practis'd by Re- 
Igions Perſons in the following Ages, till the gi- 
ying of the Law; and at the giving of that; God 
was pleaſed to order Places, and his, particular 
Worthip, as well as the Seventh Day. The Ta- 
bernacle and Temple were appointed by God's 
expreſs Command; beſides which, there were 
Synagogues all over the Nation; ſo that in our 
Saviour's Time every great Town or Village had 
one, or more in it, and Zexuſe/rm 460, or more (3). 

The Worſhip: of theſe Places, our bleſſed 8 A- 
VIOUR was a conſtant and diligent frequen- 
ter of. Tis faid, He went about all the Cities and 
Filloges, Teaching in their Synagogues, and Preaching, 
and Healing, &c. Mat. 9. 35. And St. Lake report- 
eth it as his conſtant Cuſtom or Practice, Lake 
4. 16. And as his Cuſtom was, be went into the Sy- 
nagegue on the Sabbath-Day. ee. 
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Having 'thus mentioned the Practice of 
CHRIST, it is not neceſſary I ſhould ſay 
much of the Practice of his Apoſtles, and the fol. 
lowing purer Ages of Chriſtianity, who, in ſhort, 
as their Duty was, diligent ly followed their great 
Maſter's Example. Thry did not think it enough to 
Read and Pray, and Praiſe God at Home, but made 
Conſcience of appearing in the Publick Aſſemblies: from 
which nothing but Sickneſs and abſolute Neceſſity did 
detain them: And if Sick; or in Priſon, or under Ba- 
niſhnent, nothing troubled them more, than that they 
could not come to Church, and joyn their Devotions 10 
the common Services. If Perſecution at any Time 
forc'd them to keep a little cloſe. yet no ſooner was 
there the leaſt Mitigation, but they preſently return d 
to their open Duty, and  publickly met all together. 
No trivial Pretences, ano light Excuſes were then 
admitted for any ones Abſence from the Congregation, 
bat according to the Merit of the Cauſe, ſevere Cen- 
ſures were paſſed upon them, &c. to expreſs it in the 
Words of one of our beſt Antiquaries (4). 

The Public Worſhip of GOD then, is not a 
Matter of Indifference, which Men have in their 


own Power to do, or omit as they pleaſe; nei- 


ther is it enough to read, pray; or praiſe God at 
home (unleſs ſome inevitable Neceſſity hindereth ) 
becauſe the appearing in GO D's Houſe, on his 
Day, is an A& of Homage and Fea/ty, due to the 
CREATOR, a Right of — we pay 

him. And the withholding thoſe Rights and 
Dues from GOD, is a kind of rejecting GOD, 
a diſowning his Sovereignty, and a withdrawing 
our Obedience and Service. And this was the 
very Rea ſon why the Profanation of the Sabbath 


was 
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(4) Dr. Cavt's Prim. Chriſt. Par. 1. c. 7. 8 
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was puniſned with Death among the Jet, the 
Sabbath beng a Sign, or Badge of the GOD 
they owned and worſhipped. (5) Thus Exod. 
31. 13. My Sabbaths ye fhall keep; for it isa SIGN 
between me and you, throughout your Generations, that 
ye may know that I am the LORD, that doth ſanttify 
you; or as the Original may be render'd, a Sign 
to -ackawledge, that I Jehovah am your Sanctißer, or 
your God, For as our Learned Mede obſerves, to 
be the Santtifier of a People, and to be their God, is 
all ane. So likewiſe very expreſly in 1 
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(As at this Day it is cuſtomary for Servants to wear 
the Livery of their Maſters, and others to bear Badges of 
their Order, Profeſſion, Servility, (Fc. So in former Ages, 
and divers Countries, it was uſual to bear Badges, Matks 
and Signs, on divers Occaſions. In Exzet, 9. 4« 4 Mak, was 
fo be ſet on the Forebead of thoſe that lamented the Abomina- 
tions of the City, The like was to be done upon them in 
Rev. 7. 3. and 9. 4. So the Worſhippers of the Beaft, Rev. 
13. 16. were to receive a ydegypuea, 4 Mark in their right 
Hand, or their Forebeads. Thoſe yapaypearte, Epexyides, Bad- 
ten, &c, were very common. Soldiers and Slaves bare them 
in their Arms or Foreheads; ſuch as were matriculated in the 
Hlateriæ, or Companies, bare the Badge or Mark of their Com- 
pan y; and whoever liſted himſelt into the Society of any of 
the ſeveral Gods, received a ye@gaype, of a Mark in his Body 
N made with red-hot Needles, or ſome burning in 

Fleſh ) of the God he bad lifted himſelf under. And 
afrer Chriſtianity. was planted, the Chriſtians had alſo their 
Sign of the Groſs. And not only Marks in their Fleſh, Badpes 
on their Cloaths, Cc. were uſual, but alſo the Dedication of 
Days to their imaginary Deities. Not to ſpeak of their Feſti- 
vals, Cc. the Days of the Week were all dedicated to ſome 
of their Deities. Among the Romans, Sunday and Monday, 
to the Jun and Moon; Tueſday to Mars, Wedneſday to 


, _ Mercwy (Fc. So our Saxon Anceſtors did the ſame; Sunday 


and Monday (as the Romans did) to the Sun and Moon; 
Tueſday to Tuyſco;, Wedneſday to den; Thurſday to 
Tbor ; Friday to Friga; and Saturday to Seater : An Account 
of which Deities, with the Figures under which they were 
worſhipped, way be met with in our learned Verftegan. 


Lhap. 3. p. 68. 


Chap. VI. Neceſſity of the Lord c Day N orſhip. 443 


Hallow my Sabbatbs, and they ſhall be a Sign between 


me and you, that ye may know that I am the LORD 
your GOD, or rather as before, zo acknowledge 
that I FEHOV AH am your GOD. BY 
The Sabbath being thus a Sign, a Mark, or 
Badge, to acknowledge God to be their God, it 
follows, that a Negle& or Contempt of that 
Day, redounded to GON; to flight that, was 
ſlighting God; to profane that, was to affront 
God; tor the Puniſhment of which, what more 
equitable Penalty than Death. And although un- 
der Chriſtianity, the Puniſhment is not made 
Capital, yet have we no leſs Reaſon for the ſtrict 
Obſervance of this holy Day, than the Jeu, but 
rather greater Reaſons. For the GOD we wor- 
ſhip, is the ſame: If after fix Days Labour, he 
was, by the Seyenth, owned to be GOD, the 
Creator; no leſs is he by our Chriſtian. Lord's 
Day: If by the Celebration of the Sabbath, the 
Remembrance of their Deliverance from the 
Egyptian Bondage was kept up, and GOD ac- 
knowledged to be the Effecter thereof; we Chri- 
ſtians have a greater Deliverance, we own our 


Deliverance from Sin and Satan, wrought by a - 


greater Redeemer than Moſes, even the bleſſed 

ESUS, whoſe Reſurrection, and the Comple- 
tion of our Redemption thereby, was performed 
on the Chriſtian I ord's-Day. 

And now to ſum up, and conclude theſe In- 
ferences, and ſo put an End to this Part of my 
Survey : Since it appears, that the Works of the 
LORD are fo great, ſo wiſely contrived, fo 
accurately made, as to deſerve to be enquired in- 
to; ſince they are alſo ſo manifeſt Demonſtrations 
of the Creator's Being and Attributes, that all 
the World is ſenſible thereof, to the great Re- 
proach of Atheiſin: What remaineth? But that 
we fear and obey ſo Great and RT a 

Ng 3 


444 De Concluſiun. Book XI. 
Being; that we be truly thankful for, and mag- 
nify and praiſe his infinite rat manifeſted - 
us in his Works. And foraſinuch as he hath ap- 

inted a Day on Purpoſe, from the Beginning, 
15 theſe Services, that we may weekly meet to- 
gether, commemorate and celebrate the great 

ork of Creation, that we may pay our Acts of 
Devotion, Worſhip, Homage and Fealty to him; 
and ſince this is a wiſe and excellent Diſtribution 
of our Time, what ſhould we do, but conſcien- 
tiouſly and faithfully pay GOD 91 his Rights 
and Dues? and as carefully and diligently ma- 
nage G0 D's Time and diſcharge his Buſineſs 
then, as we do our own upon our ſix Days: par- 
ticularly that with the Pious P/almiſt, we love the 
Hebitation of God's Houſe, and the Place where bis 
Honour dwelleth;, and therefore take up his good 

Reſolution in Fal. 5. 7. with which I ſhall con- 
clude; But as for me, 1 will come into thine Houſe 
in the Multitude of thy Mercy, and in thy ſear will 
T worſhip towards thy holy Temple. "wi Mina 
Now to the ſame infinite GOD, the omni- 
potent Creator and Preſerver of the World, the 
moſt ious Redeemer, Sanctifier, and Inſpi- 
rer of Mankind, be all Honour, Praiſe and 
Thaitks, now and ever. lu n. 


Place this to fold out 
ng He 0 


he Znd 
hand. .- 


8 + m« %. @. + * *% 


— 7 


* 


— —— — —— © oc Ie OO 


TABLE 


— Neceſlary to Vegetable- 
Life 9 
—VYeſſels in Vegetables 407 
— Bladder of Fiſhes | 1855 
—Pump, Experiments in it 5 
—Ue in enlightning the 
World. 12 
Heat under the Line, and 
, = in Lat. 8s, - 17 
Alce and Machlis 217 
Aloe Americana 421 
Amphibious Creatures 153 
— comparative 31 


Anger 
Animals in general 8 
In particular 26 
— deſtroyed by vile 


— of the Waters 
137, 188, 402 
— Pepper · Wat er 370 


OF THE 
Principal Matters contained in this 
BOOK. 
A. Ant 213, 372 
| Antipathy I 
| Bſtinence unuſual 212 Aqueous Humour of the Eye 
Age of Man inall Ages repaired 108 
of the World — Arabiane _ 
Aged Perſons Archytas's Dove 
Ages of Learning and 15 Art and Nature compar'd 74 40 
rance | 282 Armature of Animals — 
Air | 46 Arteries goo 
—[Innate | 122 Arts, by whom invented 298 


Aſcent of Liquots 


Aſclepiades 161, 191, * 


Aſpera Arteria in Birds 344 
Aſs free from Lice = = 


— 4 
Attraction 2 51 
Auditory Nerves ROY 129 
Auguſtus Czſar's height 292 
Auguſtus King of Poland 293 
Auſtrian-Wells, how made 77 
"Aurel preie, 422 


Ack · bone 161 
Badges, their Antiquiry 
z 


Ballance of Animals 16g 
Balls on Vegetables * 33 
ako 317 


Bat 


— 317 
233» 

Beetle 37 

Bejuco- 


ALA 


gejuco · Tree 423 Capillary plants have Seed 
Bemsbu:y-Camp 64 410 
Birch- Tree 424 Cardamine 414 
Birds 334 Carotid Arter'e3 322 
— Bills 193, 342, 345 Carps 7 
—Boyancy 9, 347 Cartes vindicated 273 
—Ea 125, 343 Caſſada Plant 59 
Incubat ion 352 Caſes on Willow and other 
— A wonderful Inſtinct of one vegetables 397 
2323 Caſtor 199 324 
— Migration 343 Caterpillars 242, 397 
— Motion ' . 165 Caves beilowing 131 
— Necks and Legs 166, 347 —Goutiers and others 64, 63 
— Rapacious 253 Celandire 329 
— Stomachs 346 Chameleon 92, 242 


Births, Burials, Oc. 175 
Blood, its Contrivance 202 


Chance 190, 195, 314, 43 
Cheop's height = 


330 Chickens 211 
Blopd-Hound - cChudren numerous 179 
— how cauſed 313 China L 231 
Bon 2123 Chyle 200 
Bon : -'243 Circulation of the Blood re- 
Bones 2 ena 2566 ſt oreli 147 
300 Claſ 419 
Brachmans 271 Clocks Variation under the 
Brain 320 Equino3ial 39 
Branches of Vegetables 418 Clock- work. its Invention 277 
Bread 1388 Cloathing of Animals 215 
Breaſts | 255 Clouds 20, 50, 7 
Breath ſhort on high Moun- Cold, how - provided again 
tains 6 in the Northern Regions 
Bredon- hill 64 217 
Breezes, Sea and Land 18, 19 Colours felt I 
Briar- Balls 399 Colymbi 35 
Brutes out · do Man in ſome Comba of Bees, * 11232 
things é $1, 86 Coneys 230 
Bulbous Plants 411 Conſent of Parts, whence 306 
Butterflies Colours 367 Cormoraats Eye 1086 
Whites ones 2372, 378 Cortex — 421 
2 £4 Countenance, whence its -Va- 
riation ariſes 
I Cranes 
Cricket 
9 Excreſcences 251 i—Mole 
Cadews 236 Crocodile 
Camel 420 Croſs-Bill 


Cana les Semicirculares - 1 


Gs Kms ftw iÞ Þ Þ oÞ I 2 


9898988989989 888889 2 mm. 


Dead Perſons found iu the ſame 
poſture as alive 24 
Deaf Perſons cured by a Fea- 


The TABLE. 


Crow 255 Ducklings naturally run to the 
Crying 303 Water 169, 138 
Cryſtalline Humour 106 Ducks Bills 193, 206 
Cuntur of Peru 170 Dugs 257 
Cup of a Pepper-Corn 369 Dunga guard to Animals 243 
D. B. 
Andelion 413 Agle 207, 231, 348 
Dangerous Things not Wooden one of Re- 
eaſily diſcovered 267 giomontanus 278, 35 

Daniel 272 Ear, outer in divers Animals 
Day avd Night 45 115, 118 
Days of the Week 436 —inward 121 


-in the Womb 121 
—Conſent with other Parts 


ver 305 —Efedsof its Loſs 113 
Underſtand by the _ — Muſcles 116 
ol the Lips 114 —Wax | 121 
Hear by the Help of a Noiſe Earth-worm 224, 395, 400 
127 Earwig 367 
Death-Watch ; Eels 204 
Deer, Worms in their . s Eggs 353 
331 —Cicatricula and T0” 
„its Meaſure 43 
cent of heavy Bodies 32 —of Inſets well laid 5 
— of Places by vile 334 
Animals 56 due Number laid 254 
Dialects 310 Egypt famed for Arts 27 
Diamonds grow 64 Elephant 258, 316, 323 
Diaſtole of the Heart 143 Klephantiaſis 339 
Digeſtion 190 2 Elizabeth's Height 292 
Diſeaſes ſometimes uſeful 30 317 
Diſtribution of the Earth a — Leaves, a Scarab = 
Waters is well 47 therein 
Dittany | 420 Ephemeron _ 183, » 326 203 
Divers 133 Epicurus 1,191, 400 
Dog - Fiſn 21209 Erect Viſion 113 
Dogs 197, 205 Evaporations 35 
Dolphin 239 —how cauſed * 
Douckers 356 Excellence of God's W 
Drebel's ſubmarine Ship 5 425 
Drink afforded by Plants 422 Eye peas Hy 
Dromedary 200, 325 —of Birds and Eiſhes 104 
- Monocular 94 


Drowned Perſons revivi 1. 


— Shj- 


The 


—Shining or Feline 102 Fruits, where Inſets hatch 
— Wounds of it cured 108 377 
Eye-lids, Structure, G c. 109 * communicates with — 
oOt 
F. Fuci, Fungi, Ce. and fi 
h | Seed 415 
Abe . f 310 
F Farcy cured oy 53 G. 
Fearful Animals courageous 
when they have Young | Alen's Arguments 2 
E 209, 2 eainſt Chance 27, 1225 
Feathers, 222, 337, 337 42 
Feeding the Young 256 — "is Hymns to Gd 425 
celing 5.1 147 434 
erne-leed 410,414 Galli Sylveſttes 213, 230 
ect | 25 229, 339 Galls 251,3 
Figure of Man's Gaſcoigne ra ol 135 
Fingers 3 Gems, and tories of them 
Fiſhes Agreement with Bir | 213 
104, 1 128 — vegetables 120 
—— Boyancy whence, _ Generation 245, 77 
—Lowſy 80 quivocal 245, 383 
Motion, Cc. 403 — Of inſects 37 
—— Teeth . 195 2 95 of Man 36s 
Flowers 1 6 arts 
Fleſh-Fly, Cc. 250 Gifts of Man are of God 
oy. of Iron 278 1. * 25 
322 >= improved 2 
TIT, Man 269, 338 Gills of Fiſhes 40 
Feœtus, Blood's Circulation in Gizzard 200 346 
ic 154 Glama ug 
Foldings of Leaves. and Flos lands 
ers We. ſes broken with the Voire 
Food of Animals 119, 256 bo 1 137 
3 Glaucus | * e 
4 Gnar : 192, 370 
Foot — Generation 377, 387 
Foramen Ovale 155, 1 11 316 Goat tame and wild 318 
Foſſiles Graſhoppers 7: 
Fountains were found 65 Gratitude from Sebeca 41 
— origine 23, 25, FO, 78 Gravity 
Green, Anne revived alter he 


Fox | 
Erce ichius's Obſervations 2 


Mount Carpathus 132 

rogs | „326 
—— Rain 24 
* great Froſt 219 


6 Grotta delli Serpi 
Gr 


ing han 
Green pee on the en 
1 


attos 
— 


— Podpetſchio 69 
Growth of Grain ſpeedy. in 


the frigid Zone 136 
Gryllotalpa 234, 356 
Guira Tangeimd 233 
Gullet 197 
Guns heard afar off 13 
Shot, its velocity 
Guts 201 
Gymnoſophiſts 271 


H. 
Abitations of Animals 
N 227 
Hair 227 
Hand 284, 299 
— Writing 309 
Hanged Perſons reviving 157 
—4 Neſt 23 
24 
— ä 206 
Head of Birds. 348. 
Headleſs People GO 
Hearing 114 
- ho performed 12, 343 
Heart 199, 326 


—— cf the Lamprey 301 
—— Situation ih C Quadrupeds 


27 

Heat Subtertaneous 9 
of the Totrid Zone 

17, Fo 


k 3 
— of our Bodies 18 
—— and Cold not Effect; 
e Cauſes of the Variations 
of the Winds iy 
Heavy Bodics deſcent 32 


Hedghog = 
Hemlock Fs 58 

Heron 258, 348 
Hills run Eaft and Weſt 94 


Hollanders ſaw the Sun ſoon- 
. — —_ ordinary near the 


a aſcribes Men's Endow: 


#teqts to Got | * 


The TABLE. 


Honeywwod, Mrs. Mary 159 


Hop-ftrings uſe 406 
Viſible Horizon 285 
Hornets 192, 259 
Horſe-Fly a 8 
Hurtf.1 Creatures * 170 
254 
Hyzn2 20F 
Hydrocanthari 364, 36 7 
J. 
Aus 


Ichneumon Fly 37-35 381 
R th Waſp 373 5, 
Henry Fenkin's Age 53 
Ignorant Ages 


Impoſthume unuſually 8 


charged | 303 
Incubation 2 FF, 352 
Inclinations of Men = 
Incus Auris 


Infaht's Ear in the Womb 12 
Inſeriour Creatures cared for 
58, 214,279 
Inſects „ ." 
Antennæ 363, 264 
—— — Care 6f their Young 


209, 231,377 


—— — Conveyance from place 
to place ſingular - 366 
Cornet and Eyes 361 
—— Male and Female how 
Rnown + 365 
—— Mouth 190, 1949 233 


— Nidification 
Poiſes N 353 
——Sagacity | 357 | 
2 1 228 8 
In 20 15,2301 2,23 
Intercoſtal | Maſclts ; 172 
——— — Nerves 329, 33t 
Invention 267 
of the Antienti 275 
fo 271 
oynts c 162 


Iron 


I 


* — — ¶ ͤR——— — 


— TABLE 


fron in the. Foreſt of * 
lands, why warmer than the 
_ Continents 49 
ue numerous 178 
* 397 
bey 419 


n: nba 
Ba whence it affects 
es, &c.. - ſwallowed — 


* un Y 
I's 


—- Of Birds 2 348 
nn 231 


M. 


Aggots. in Sheeps No- 

les, Cows Back, Sc. 
1 ee 

Magnet 1 

Magnus Orbis 

Males and Females propor: 


. Ciſcharged 03 tions 
| 8 | = Malleus auris by len > +4 
882 covered 124 
251 I. Man 270 
Whether al things made 
Abyrinth ofthe Ear 128 for bim 1 
Lacteals 201 Mandeville, Sir 7. ! 90 
La = 21s: Magſor 275 
Laryn 149 Marſh-Trefoyl 421 
7 how cauſed 3 * Births and Buri- 
Learned Men 276 102 175 
ages 277 33 197 
E vorctables 407 Medicine 57, 420 
———lnſctts bred in them 1 421 
5 272, 378 Memo 264 
Legs 20%, 299, 356, 339 Metallick Trades by hom 
Levicy. 35 invented 268 
D 379. Mice 17 2:17" "208; 22 
in compreſſed Air F Mik 57 
;Length; | 173 Minerals and Metals grow 
Cauſe of long Life 174 - 4,103 bn 63 
—Propoxtion to Death 177 Mifleltoe. At 
| „12, 26 Mole 5, 93, 199-206, 320 
—lts Velocity | 238, 29 — Ear , 
Ex panſion and Extent 30 Money 3 3 
Likefieſs of Men 309 Moths Colours 367 
Lions Bones _ _ - ; 319 Motion'of Animals 1 20 
Laa what it doth + 1 2 — Of the Tertaqueots 
Lord's 4 
Capita among he ; Motory: "Nerves of _— 
| Jews to Prophane it 443 - 107 
Lung 146, 151 Mountaits and V 70 
—— 1 of Duſt 172 — Riches and overty 


Mout 


— — 


The TABLE 


O. 
Ak-Apples and Galls 
90 
Objects how painted on the 


Rerina ==. 
Obſervatory at Pekin in China 
| 382 
Odours 138 
Old Perſons 173 


Mou Opiam 25 +226 
Sight 307 Original 0 of Nations fol Arts 
Muſcles 97 300 mn 
— thoſe of Orkney Iſlands | 3 
' the Eye 98 Os Orbiculare, by whom dis- 
Triangular he covered _ 127 
Muſick, by whom invented 268 Oſtrick 270, 354, 355 
—Effe&s 135 Orreles Age and Beard 174 
Muſtard Seed 412 Otter 317 
* — OylBag 335 
N. at ö P. 
Eck of beate 3 | roms 193 
Nerves in _ ills —— Ethiopian 209 
»3 Par vagum 
— Different i in Man and 48210 Paſſions and Affections 33 
327, 329 pectioated Work in Birds "er 
— Fifth Pair 307 104 
— Hard and ſoft 163, 307 pPectoral Muſcles f 70 
306 Pendulums Variation under 
Water Newt 16s Line 26 
Nictitating Membrane 110 Pericardium in Man -. 
Nidification 233 Beaſts 287, =-m 
Nidiots or Niditts 192 Perpetual Notion 
Nocturnal Animals Eyes 102 Perſpiration inſenſible — 
Northern Nations, ſpeedy Phaeton in a Ring 369 
growth of Vegetables there Phalznz, Generation of ſome 
1875 of them 226, 378 
— Proviſions againſt their Cold Phar macy 57 
17 Phryganez 235 
Noſtrils Picd Avis 209 
Nox jous Creatures 8 33, 391 Pigeons Incubation 255 
Remedies againſt them y Pimpernel Flowers 415 
Nutmegs 416 Place of Animals 167 


Plague, its Cauſe 17 
prevented or cured by the 
Winds E422 


16 
| — Sore diſcharged unuſually 


303 
— Motion round their 


Axes * 

Figure 
Plants, no Tranſmutat ion = 
them 319 
Plexus 


The T A B I. E. 


Blexus Cervicalis 1329 
Floinb-Scooes, the Danger of 


iwallowig them 304 
oiling of the Body 231 
olyga:iny unnatural 176 

Poſture of Man 233, 
Poyſon g 398 


Preening and Dreſſing of 
Birds f 335 
Prigtirg, it's Invention 


2380 


onunciation 31 
opagat ion of Mankind 175 


— 397 
— 146 
— 1 7 

— in Vegetables 407 
— in compreſſed Air 5 
in rarified Air 6 
— Uſes 146 
Rete mirabile 322 
Ribs 153. 162 
Rivers Origin 77 
— changing the Hair 224 


—long Tratt of ſon e 52 
Rotten Wood, its uſe to the 


Providence divire, Odzect ions Northern reople 406 
againſt it anſwered 18 Royal Society vindicated 336 
ulices aquatici I Rumination 199, 333 

, Ccaufe why War ” bY Animals bred 1n them 
ſeth in them £191." He 
5 of the Ee 1co, = 
"ak 27 8. 
Agacity of Animals abcut 
* il tiog 16 Sal — * 
a ligra a awander | 
engt wot 35¹ Saltneſs of the Sea io 
Skeleton- of Sexes — 
; 161 
2 6. | Seplopendr 16 Wi; 
Sea-Calf I 58. = 
Ain, how made 20 Sea Pie f — 
— its Uſe 20 Secretion | 
* about the Æquinoxes Rarity of the Body againſt 
29 eres | 
—ppore in the Kills than Vales Seed of-Vegetables 408, be 
79 Felf. Preſer va: ion 239 
—Bloody, and other peter. Semination 41 
natural 23, 246 The five Senſes 8 
—Of — places 23, 80 Senſitive Plants 412 
apacious Birds 340 Serpents 39. 
ttles, Inventions of them Shark . 247 
278 Shells | 240 
ute Sale 57, 398 Sight, its Accuracy. in ſome 
Rats 208, 221 87 
Rave 184, 206 —acuated by Diſeaſe 305 
efraRions 13, 2866 —why not double with two 
Tye Re format on 250 hes "oy 8 
tf j 5]. Ke 


. ˙⸗AR• : lp 


The TABL E. 


Sj lk-worms, 387 178, 1814134, 204;208,223, 
Nei * 1127 Pp 242, 266, 234, 299, 300 
y, why azure 12 Stomach 1898, 3 


Sleep procured 
— Prejudicial after Suv-rifi 9 


smellen Cave "1238 

Smelling 

Smoak emitted through the. 
Eats 


Snails 300, 111, 397,401, 


58  —of Buds 
Animals found in it Ws 


Stones n * 193, 


205 Storm i 2 170 — 
Strata 4 the "Pp | 63 


124 Straw-warms r 

Strong Men 227 

Snakes | 396 Subterraneous Trees, &c. 
Snipes 193 Fuck 210, — 
now, its uſe 23 
oi and Moulds 61 
Sound in Air rarified and con- 
denſed | 3 


—in Fah, and other Places 
13 
Ton the Tops of high Moun- 


_ 132 
— Velocity 28, 1 
Soul 5 = 
A — 130 
cifick Medicines | 408 
Spiders Eyes 2% 
— Darting their Webs 
—Textrine Art 237. 386 
—Poyſon 3 — 
iuning, w invente 
1 
ring? igine 23, FO» 
— where found. 5 5. 
Sqvaring the Circle 2 
uatina 20 
Squillulæ aquaticz 191, 366 
Squunk or Stonk 244 
Stalactites 6 


W 7 auris, by whom, found | 


125 

Sits Size, and Shape of 
Man 291, 292 
Sting of Bees, cc. 241 


Stoicks Arguments for a Deity 
in Tully 2, 37, 44, $4 100, 
109, 121,138, 145,160, 085 


Summer if cold why wet 22 
Sun's Diſtance from the Earth 


29, 30 
— Motion round its own Axis 


33 
4 ——fſtanking ſtill, &. 44, 45 


Swallows and Swifts 340, 370 
Swans Aſpera Arteria 342 
Swine - 206,213, 257 320 
Sword Fiſhes Exe 107 
Sycophantick-Plants 422 


e __ £114 I 2-4 MV 


T. 


aber or Tapun Bird 3 74 
Tadpole | 


164 
Tail of Birds 333 
Tarai/tula's Bite 1365 
Taſte 141 
— Conſent. with the Smell 
143 
Tas 110, 308 
een 194 
Teleſcopes, Invention of them 
277 


Tents, thei Inventer 268 
Terraqueous Globe balanced 


. 5 48 
— Bulk and Motions 42 
Figure - 39 

. —Situ- 


— Wn o. - — 


. Sand - -- 


2. —— — — 2 — — Bb 


The! T A B L H. 


ee and | ata . _ 
—Obje&ions ift its 701 Viſcera 299. 
hare anſwered \, 70,80 Viſipn dayble 86 
—Cauſe of its 480 — 113 
Dette Jene 2 136 
2309 
Thiſtle uſeful Lad 8 Vage 8 
d e „ e 175 176 
Thernback Wy, bow much above the Sea 51, 
Tides so Uſefub Creatures moſt pins” 
Td Td" 232 ful 
Teague 190,297 =— Things ws ate 
— e We 
oiſe 1 2, 225, 240, . 
#9, 212, 225, 24 = a bot | 
Trades, Inveritors of them, fee. "By 5 4 | 
| 263 £9381] 721 N 
Tranſmutation Cf Flants 410 Wc 174 
Trets * th virious -4 'Wafps Nidification 
R 191, 234, 359, 2 
Tronm holm Ger, 1 2 orceabl Froptions 1 chem 
Tuba Euſtachiana' / 12 78 
The bot Tueſday - 17 Weite of Famizica | 423 
Tunicks of the Eye, why lined Wenther | hear) wi dark. 20 
with black _ 97 [ ref ens dae. * my 413 
m_ une a 251 how dug in 7 
mpanum of t 1 
N 85 ak" 4 401 
V. 182 
Alley: 16 5 * ©) 3 8 246 
Vapours what. and how Whiſpering-places _ * 
Nick "20,43. Wiki-pine 422 
news acme _ T7 1 x Hilla“ ppt of 
— 911 Reſpiration - 1 11 
a of ings — finds mw ; 13 
182, 405,429. — ez 1571 
* bs ws - © © Author's Obſervation 
1 
300 e Winds — 
 VentrilequousPetſons, 159 ——The Produſt, not cauſe of 
Vertue, i its great Uſeand Rene: Heat aud Cold N 
it 84 Wind-pipe in in divers, Animals 
Veſiculz of the Long whether - 12.7 , FO 
Muſcolous * 60 JE wings of Birds 336 
Veſpe: Ichneumons 229, 3 095 kf Inſects 367 
373, 386 Winter 


2 "9 1 The T 


Wioter, the Prefervation of 
Animals therein 212 
Wiſdom, where ſeated 430 
Wood * Inne 1228 a ut . 
Woodcocks | i wen = I. ers 
Wood- peckers 194, 340, 343 4 14 
Works of Nature as 17 yok of the Egg its. U 
2 


pated 
er 'iſible and Trifls Young taken Care of 248 
2k 41 —— in 2 certain Number 
"Ic — Beginning alerted, b 4 469,54 
W e 35 . 
i the Guts Lo 1 88 


* | 
i 
4 > 
* 
» \ 
34 
| 
'S \ | 
42 . 
*+*. a 
re? a 91 Lo | 
, : 
_ 11 1 1 * « 
er of 
4 3 . 4 | 
[ . I - « * { 
* 5 A as, leni 
1 
} y C 
> * 9 Y 
ae | 
— 5 
” , , 
J 11101 j , | 
, 1 ” l \ 83 
* * s 
ef, 6k 1 og? = 
» e \g&* 4 

1 


BOOKS Printed or W. Innvys. 
A Stro-Theolegy © Or a Detnonftration of the 
11 Being and Attributes of God, from a Survey 
böf the Heavens. IIluſtrated with Copper - Plates. 
By W. Derlam, Rector of Upminſter in Eſſex, and 
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